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The Society met on the 14th of March, 1855, on which occasion 
the following Paper was read. 

ON LOCALITIES OF FOSSILS OF THE CARBONIFEROUS LIMESTONE OP 

IRELAND. BT JOHN EELLT, ESQ. 

The carboniferous limestone is perhaps the best deyeloped and the 
best defined of the rocks of our island. The formation of which the 
limestone forms a part has a line or junction of sedimentary un- 
conformability at its base, and another at the top, where the New Red 
Sandstone overlies it. In the Carboniferous formation, between those 
two junctions, all the beds are parallel to each other, or in one bundle, 
if I may so term it. Since, therefore, there is such an opportunity, 
it appears incumbent on our Geological Society to furnish a good 
account of this division of the formation, toward which I hope the 
present paper will be of use. 

Many of the members of this Society are aware that the fossils 
of the carboniferous limestone of Ireland, including the slates which 
lie beneath it, and form apart of the formation, have been described 
by Mr. Frederick M*Coy, late Professor of Geology at the Queen's 
College, Belfast ; and a Synopsis of them printed at the instance of 
Mr. Griffith in 1844; but all will see with regret that the usual 
practice in all such works has been departed from in this case, and 
that no locality is given in that book for any one fossil. 

As this Synopsis is now the most complete descriptive account 

of our Irish carboniferous limestone fossils, and is likely to continue 
Vol. VII. Part 1. B 
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SO for some time, this paper is brought forward as an accompani- 
ment to it, and to leave on record the different localities in which 
the fossils so described have been found, so that those localities may 
not be forgotten or lost. 

In considering how this should be done, it appears to me that a 
general Table is the most eligible form ; this to consist of a list of 
the names of all the fossils in the Synopsis; the authority for the 
original name and description ; the mineral character of the rock in 
which any fossil occurs; and a few of the chief localities whence 
each was obtained. 

After this Table will be an alphabetical list of all the localities 
in which fossils were found, amounting in number to about two hun- 
dred and eighty; giving the name of the place, with a short descrip- 
tion of the quarry or ravine in which the fossils occur, and its 
bearing and distance from the nearest post-town. Thus a person, 
having even a temporary residence in any town, may know the 
places of interest regarding fossils in his vicinity, and make further 
search, where a first and perhaps imperfect trial has been made 
before. 

As Mr. M^Coy has changed the names of many of the old genera, 
and divided others, I deem it necessary to give the old names, which 
is done by means of letters of reference, and corresponding marginal 
notes. 

In the Carboniferous formation there are four kinds of rocks, 
distinct in mineral character; the lowest or first division of these 
is — 

1. Old Red Sandstone. 

2. Calcareous slate. 

3. Limestone. 

4. Coal-measures, being chiefly argillaceous shales and slates, 
with some sandstones and ironstones. 

Some of the fossils of the formation are found in sandstone, and 
not in any other of these divisions ; some are peculiar to the cal- 
careous slate; some to limestone; and some are found only in the 
black mud deposits or slates of the coal measures. Again, some of 
the fossils are common to two of those mineral divisions, and some 
are found in three of them. The molluscous fossils of the Old Red 
Sandstone are very few and scarce, being mostly casts, and are in 
general not found in any other division. 
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For these reasons I have thought it advisable to classify the fos- 
sils according to the mineral character of the beds in which they 
are found, and I have, therefore, put in the Table four small columns 
to suit the four subdivisions above-named. 

At Benburb, in the county of Armagh, in the cutting for the 
Lough Erne and Lough Neagh Canal, a section is visible in which 
sandstones, limestones, and calcareous slates, three or four bands 
of each, are interstratified with one another, in about a quarter 
of a mile of distance, all dipping westward at an angle of about 20^; 
and facts of this nature are not unusual in the north of Ireland. 
In all such cases, the fossil, found in a limestone band, I have put 
into the column for limestone; every fossil got in calcareous slate 
is marked in the slate column ; and those found in sandstone are 
entered in the column for that rock, and so also with the molluscous 
fossils of the coal series. 

The millstone grit and coal-measures I have included in one 
mineral subdivision or column; because those two in Ireland are 
conformable and alike. I do not know how many feet above the 
limestone the millstone grit ends, or the coal-measures begin. There 
does not appear in this country any good reason for these distinc- 
tions. 

The plants of the coal-measures are not included in the Table. 
No good collection of them from Irish collieries has been described. 
Many fine specimens of undescribed plants were got at Dromagh 
colliery, near Kanturk, in the county of Cork, in 1842, but Mr. 
M*Coy did not describe any new plants in the Synopsis. 

Opposite the name of every fossil a star is put in the column, re- 
presenting the mineral subdivision in which it was found ; where a 
fossil has been got in two or three of those subdivisions, a star is put 
in the proper column in each case, to represent it. 

Where two stars are marked in one column and one in another, 
they show that the fossil is more abundant in the division marked 
with two stars than in the other; and where three are marked in one 
column, they show that the fossil has been found in three localities 
at least, in that subdivision, and not in any other, or that the fossil 
is peculiar to that mineral subdivision. 

The names of localities in general are the townland names on 
the Ordnance maps: but in a few cases, deviations are made from 
this rule ; for instance, Malahide is given as one locality, although it 

B2 
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includes the whole shore from Portmamock Martello Tower to the 
village of Malahide, which comprises part of several townlands; but 
these deviations are explained in every case in the detailed descrip- 
tion of the locality. 

Where two or three localities are given for a fossil, the first 
name represents the lowest mineral subdivision, and the last name 
refers to the highest in geological sequence. 

* Where a fossil was found in several different places, say thirty 
for instance, for want of room in the Table only three of the princi- 
pal localities are given ; but as, in addition, it was got in twenty-seven 
other localities, this figure is put in the last column, headed, '* Other 
Localities." The object of this is to show the abundance of a parti- 
cular fossil in the formation. 

To make the Table more complete for Ireland I have introduced 
into the list made from the Synopsis such fossils of the Carboniferous 
formation as were described by Colonel Portlock, and not found by 
Mr. Griffith's collectors; also, any described as from Ireland by 
Phillips, Sowerby, Austen, or any other, so far as I know. The 
Table, therefore, contains all the fossils published of this formation. 

The English geologists often give a parish, a county, or Ireland 
as the locality of a fossil ; some of those are therefore unsatisfactory 
for my purpose, and not knowing what mineral column to put them 
into, I have therefore omitted to put them in any. 

The whole number of fossils named in the Table is 1050. Of 
these, in the order of time, are first described by — 

Sowerby, in Mineral Conchology, 62 

Phillips, Geology of York, 265 | 

PhilUps, Palaozoic Fossils, 109 i ^^^ 

Fleming, British Animals, 9 

Agassiz, PoissoDS Fossiles, 46 

Portlock, in Greological Report, 80 

M^y, in Synopsis, 442 

Austen, in Annals of Natural History, 27 

Others, a few each, 20 

Total, 1050 

The total number of fossils described in the Synopsis by M'Coy 
is 893, of which 442, or about one half, are new to science, not hav- 
ing been described before. 
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EXPLANATION OF ABBREVIATIONS IN THE COLUMN OF AUTHORITIES. 

Ag. Agasaiz, Poissons FoaSLea. 

Aus. A. N. H. • . . Austen, Annals of Natural History. 

Aus. M. O. . . . . Austen, Monograph of Crinoidea. 

Bronn, Bronn, Lethea Greognostica. 

Buck. ...... Buckland's Bridgewater Treatise. 

Flem. A. P. . . • . Fleming, Annals of Philosophy. 

Flem. B. A. . . . . Fleming, British Animals. 

Gold. Goldfuss, Petrefacten. 

Eon Koninck, Description des Animanx Foasiles. 

Lam. Lamarck, Animaux sans Vertebre. 

Lons Lonsdale. 

Mart Martin, PetrifSeusta Derbiensia. 

M*C. M'Coy, Synopsis. 

M*C. A. N. H. . . . M*Coy, Annals of Natural History. 

MilL MUler*s Crmoidea. 

Miin. MUnster. 

Phil. G.Y PhilUps* Geology of York. 

PhiL P. F. . . . . Phaiips* Paheozoic Fossils. 

Port Portlock*s Geological Report 

Schlot Schlotheim Pet 

Sco. Scouler, MSS. 

Sow. G. T. . . . . Sowerby, Geological Transactions. 

Sow. M. C Sowerby, Mineral Conchology. 

Sow. S. S. .... Sowerby, Silurian System. 

Sow. Z. J. .... Sowerby, Zoological JoumaL 

Ver. B. S. G. F., . . De VemeuU, Bulletin Society Geologique de France. 

EXPLANATION OF ABBREVIATIONS IN THE COLUMNS FOR MINERAL 

CHARACTER. 

0. R. S. Old Bed Sandstone. 

CaL SL Calcareous Slate. 

Lamest Limestone. 

Coal Coal series. 

I may remark here, that I use the term Calcareous Slate in pre* 
ference to Carboniferous Slate, — a name recently given to this sub- 
division of the formation, because all the slates in the whole forma- 
tion are carboniferous slates : and those slates above the main body of 
the limestone, in the coal-measures, are more eminently carboni- 
ferous than the slates which lie below it, that is, those in question, 
which are eminently calcareous in their nature, and generally inter- 
stratified with thin beds of limestone. 



JODEHAL OF THE OEOLOOICAL BOCIETT OP DnBUM. 



STNOFTtCAL TABLR. — LIBT OF FOSSILS ABD LOCALITIES. 



Sail 






Ae. 3: LB. 
PSVt ili 14 



Port. ilv. 10. 

Ag-t. 

Ag.». 

ab a. 

fok idT. A. t. 

Ag-a. 
Agis. 

Port ilT. A. 7. 
Port. fir. A. S. 



Animi^h. 



ArntB^h. 
Amugh. 
Annngta. 



AimQ^li. 
Umkf'DlRt, Cork. 



mA^li, Denylonin, DcflertmortiiL 



rmB|h, Ciirutt 



LOOALITES or IBI8H CABBOHIFESOQB rOSKLB. 



CEPHALOPODA. 



„ Elelnhmed. 
jcMonis" Hreynlt 



Trigonodcnisi'jHniilnilcBi 



es 



Phil. O. Y. 
MilL O. Y. 



UsnApute, Colku^h, CurofiD 
RBUiglUen, Anfcingh. Arangh 



impsMe, BHllj-dnff, Bladillon. 
lUnacouiY. Pagel Prior)', C»r- 
Klllyrein Upper, Cmmpanick. 



Crfgg- 

C»KB. MUleeent BaUydufr. 

MuUH^htiim}-, LiumpaBtc. 

KtahcBgh. 



illilRre (Morris). 

iaIUncree. 

II ullaiEh tinny, Siac 



Amiaiih, Si.itonlough'i, Cork. 



* CyclDCema, wHA Urtlmciir 

• The Dtsdtsi of M-Cny li 



JOtlSNAL OF THE flBOLOOtCAL 80CIETT OF DCBUH. 



DIsdtes pIviotcrgiitqiL 






ConnlviH qvodrlaulcito. 
GASTEROPODA. 






s5 



iiit 



uetis iBiuid. 

llillment. Little laUnd. 
BlDKi MuUaglifurry, Uttlc IiIudO. 
LlffiiAT>A2^< Druchl&sOt I^lBc^ltun. 
U»mniu«>nriT, MlUecenlv MiiWlum 
'Ilrtickeii, MLUecoit, Ardcloglu 



KUmallork, Balljfliiff. 

RathclbiVf UUleoenE, Anldogb. 

MlUwrnt, lilUelBlsml. BluckUoa. 
MUlecenl. UltlElilBnH, Kllcdmniw 

Ballmglfin, Carllngford. Artdogh. 

CoobftowiL Carllogfonl, Ardiu'li. 

Tyrone 

KilUigtif?e, BalliDgisL ArtLdogh. 

Cullncford, ArOa^ta. HIUeaaDt. 
ArdaxG, llUleeent, Cuiluieu. 









• TemijmhBHna uf WCuy, «m Nanlilim 



LOCAUTIES OP IRISH CABBONlFEROni F08BIL8. 



GASTEROPODA— ( 



Flamtaiurla ilUvHtiU. 



PWL O. T. 

MilL G.T. 
PhtL P. F. 



M-C. T. IS. 

iiiij. G. r. 

PhiLQ. r. 



BrncUm. Tlrlldien, 



BlPE. 

CftiiinhDriE^ CarrE Albip. 
Culle E^e. KUIul^gh, HmecenL 

KlUen^Lsne. Chlckenbffl. 
Cauknmm. CnUFgE-hBll. KlUecoiI. 
DantfgiLl, DLuldiun, UiiraUi. 

Uiwmint)r& AnDiwb> LlttlP laUnd, 

CHSenbaL 

HalBhlde. Bill^ku. Cartam. 

Brmliltm. HlUH»iil.'riinkBnlBtoirn. 

BnckieM^UIccent. TiuikudaUiwD. 

Onnanl. Bonth. UlU«cjiL 



Hmckleu, lllUscent, Carrtgiihorii 
ArdnghTHowUi. 

rUokes.ijtUelBluid. 



nine. Crvgg, Ifilvorton, 
Ullll^t 

Hugh, MUlccent. 



ss 



moB.CuUlan. 



■ HntiKrali. wu V»at 



' EuiiinpCuB, "89 DtlpliliralH. ' PlitycMmw, wiuAmiinUjirii. 



JOUBHAL OP THB 0£OLOOICAL BOClETr OF DUBLIN. 



CYCLOBRANCHIA. 



Sancalniillws'' angtulAtUB. 



KbBIji grogarla. 
FBWiiiiiobrgileciuv 



M'C. vlli 4. 
Sow. M. C. 

PhlL P. F. 



Baaiiueourty, U 
Kllduo. 



H, ClUTOWIUIult 



BniDliIeiis, In yclbw Ntndsloiii 
LisiApBBle, KougJivi, (jliqtbw 

Bnicklesji, BslUmiilUclL, OlBDlniH, 



* Aowulli, vu Hleo]MlB. 



" SangoinoUte*, wu Sangninolarie, 



LOCALITIEB OV IBUH CABSOMIFBROUB E0SBIL.9. 



Cslilloninrpliu'' aiLMfti 



''^if' 



: K 



SedgwldiU itientutL 

," glgUtfi*. 
„ glObOH. 



InSrtcl^' 



BudLngU'. 



M-C •in. IS. 



ICC. IL IB. 
M«. I. Jl. 






UUIurant^ Buwth, BuUyduir. 

Hoolt, HalnhldE, CurowMJiall 

Malahlde, omitim. Hook. 
ArdloiMthll. SI. Jnlm'B Point, Hook. 
MUlEdenC. Outle JsUnd, Ulonc 
OuTlckbnjr. 



Bsllingl^n. Aragrlln. 
BBUInglen, ArasHii- 
TEmnfeboj, Llanaiuuto, I«ckii«h. 

L«dm, afmndant^ CarrawiuuiHlt- 

Rtver Bojioagh. 
CulUon. 

CBjrowntacmrv- 
Cnlfinn, BalUnei™. 
Culllon, Q&«fidanL 

Mulljightlnny, BfrUlnglon. Lergui- 

ArduhiLDkill, in yelb-u MonifBf 
Abbay BayT U^— - ""'■"■ 



MollnBhtiRTiy, Xtrg^irao 




* Axlniu, was CyprloirdlR. 



^ Cardlnmorpho, was IsocArdla. 
* Dolabra. wu CucoUaa. 



JODBNAL OF THE OEOLOOICAL B0CIB1T OF DUBLIN. 



Venernpis obaolttus, 






„ tennixtrU. 



Uodlola tunygilBl^a. 



UUmdoTn 



"^mingL 



Fflddonla BecberL 



PMLG.T. 



PhlL P. F. 
PratatW. 



Phil. P. i\ 
PhlL P. F. 



Largsiunore, nBlUntrdllck. BsDyo 
Abbey Buy, LIioiapBile, Brucklen 

Btdckliiaa, BsUycastie, olcnbuio. 
Sohonuiriintim 



Larganmoro, Balio- 



Bruckleas, Uaaapaste^ Glenbano. 
Uanapaste, CoukshiwiL 



au. l«]1ueni. BlBcUJoa. 



^iBLia^taifle, Lugenmor* 



•e, Cllltnt Moybeelani 



Lartfanmore, Rahoran. 
LarBanmore, FalburLoon, Cnllra. 
Hoii Point, MillEcaHl. 
KlllymcaL 
LocaJtty liiat, 
OarrowniflCTqry, 



LOCALITIEB OV IRISH CARBONIFESOITS FOBSILfl. 



ATRACHIA.— (ODln 



Atltnilit BnEiiitA, 
,^ bifbrmls. 

- !§?' 

H Tbompioni* 



_ motttn. 
,1 pinlUdL 






dlsthnll! 



BjfUn bridgn. MLIIlcent, Artiiiffh. 
IJeuiil, muiUlcmUiiJlMnniU. 
lIloglen.K ■ - ■■ ■■■ 



KUtymcal, Blickllon. 
ArdduuiUU, In ycBoK H 



MiLMHit, 
KoumiMglit 



scen^Uow^ 



BslUnglon. Kllljinial. Mllloccnt 

Abbey Hay, BaJllnCrilUi^k. BaUlnglen. 
HLng. Hilltnmt. UaUyduC 
riromcuiTOn, Lurgimuorc. [nalt 

BalUntriLlol!, MlScccut, Cirr- ' 

HlUennl, Arda«b. 



* MeleHp-lna elonrato, i 






JOUSNAL OF THE 



SOCIETY OF DUBLIH. 



N*«t 


ACTHOKITT. 




! 


i_ 


LOOAIIIIBI. 


i 


ATEACHIA-««--«i 














""?"£•. 


■C IT. IL 

■c. iiT. a 


:, 


: 




AljbB)' B.) , MuluhJde. Mnieoent. 
tlUlecsiit. 


. 




•0. UHL 1. 




» 










ICC. lY. 39. 








Ulllctxnc. Slickllon. 




11 glbbnoi 


■C.»rtll.t. 








BalUnglen. Blockllgn, Howth. 






PhUO.T. 








Abhoy Bay, KUljin™!, MiUecenl. 




Z KnLiigIL 


M«.' »i. 18. 


» 


• 




Bmcklom, LiioapasM. 












g^^B™d™.E«k,. 






PtlL G. T. 








BaUldelen. Cork 






H'CirUi.*. 














PMi.o,y. 








< 


.. liregnlarH. 


■C. i». B. 
■C. IVL 10. 


** 


i 




CullLnn, Bahnnui, [loeaL 
BkcWion, ran. Joony 
Latgaiimoro, Abbey Bit, Enooi- 






«. iyU. 4. 










,, iBloat 










Bnndori.ii.!Ji.ni.rtiaSiDIOD.' 






MK. jtrt. la. 














■C. Id¥. J, 








Bundor&n, Hcmlh, Uttle Idind. 




M-C.irt.3. 














S?:Si,:t 


V 






Kild^ klllydnehy. 
LunspuBlc, Clmililvy. 
Limapusle. Creeg, Tankardslown. 


















M'C iiv. a 












Pan. 38. 10. 












" S"*' 






j 




it§i...i^. 




'^ plmicoiitatns. 


M'C! il'v. ft* 














M*. lYl. a 












; sss... 


ass; 


X, 


• 


* 


BHUydu(r.MuUs»T.n>ia, Corry. 
Brackleas, Li™ipMtc.llalUDtrU;idi. 


a 




m|:31 


I 












W&Lr.t 








Ucae Isltnd. 




" SlS^^Siirt. 


s®;sfa 


i 


' 




MuiorbainiltDn. 






Port-SttB. 








^ta^htmy, MaUhlde, Arflagh. 






M'c. iyu, a 
























", ilmplei. 










CuLUon, cDmm™, Cork. 




„ S-iwprWt. 
















SS"' 


I 






BaUMliUJ ck, wnnin 
Clono. 






M'C. lYi. e. 








KUIymul. 




„ miiliilaliis. 


M-aiivLj. ■ 


J 


i 




Linispuu. [nanaU. 




H011°'ll>»qiulbl. 










Cnlii™. 




BRACHIOPOHA. 














Ocblcnlai^lnctB. 














„ nltlda. 














„ Kuadist^ 
„ trteonalla. 


S^»i 


: 






u^h'' t'- 


















CrsntaTHiLeulraiii. 


Kv. II. a 








HiUasnt. 














flsllyJuff. 






Sow. M.C 












„ antlquatft. 


Snw. M. C. 














l^lfj. 


« 


•" 




Hook, Largiinm>TBrMalatildc 


10 


* Proilmla capersta, i™ Leptjena eaftata. 



L0CALITIB8 OF nU8B CARBONIFEBUDS FOBSIU. 



BRACHI0FODA-( 






KlUrideal, LlEUa Itlsnfl. Olenlnne. 
Hook. Llanapute, KIIIjtiifiI. 
LarnninoTe, U?"—' — ~ ii^i-t,i — j 
OlSXetshliji. _ 



Tonunum, BilljkM, Raliter 



, CloneK, AnlcJngh. 
DnmiTHaHb Etra, CbbUb EspkE^ A 

i^tinliiiiy. KllluHtn, MIlKwnt. 
mapute, LtEkteti, Ullto lilnnd 



snapagla KIE 
iBtle HefAe, Sji 



^..^iBU.Mmwtnt. I iinluirilitDn 
Liscapaite. MohUI, Hnwlta. 

Tomaroan, CoflksIown.MlUecent. 
MnlUghfln, Crtgg. 

;c™t,u'lt1el^iiid. i 

!llJ» DfilUnBCourty, 



IJacBpsale, Ualshlde, CirriESline. 

TimyEajra^. 

Vive, Cumiia, Hillicetit 

MohlU, cWns, KilniunBck. 

AnBtgb. Salmon, Little iBlaiid 

BBlllnaconny. 

LItnapaste, Hook. GalUnscourt 






LlfflLUiiaste) DfiJl^nff, 



* PntfeBBorHaugbranbulBtel^ob 



ODiiiaUiBa 



moB dactyloltles, Son- 



' Fmliicta Intfsmipbi. wu Leptffina InlerrapLfl. * l4{idiictaiiieiiibraiiaCFa,vraaLeFt«Dam«n1]ranacai 

' Prodqct4 pnelcmsat irafl Leptsna prslonga. > Prodiicta. BCodca, iras P. aarlKL. 

k Pndiieu sMUa, w« I%uul tnflaU. < PredueU snbacnlisCK, wai L^itnna tubamileala, 

J Lqmgiinli Bukigi^ wu Pndncu analnga. ■ Leptagonla nodnlou, nsi Leptjera nodnloM. 

' LepUgoDlk rsgOH, mi Leptsu rngim. " LtpUm, Hanlnoals, vas OMhiB Hacflrflitln. 



jonaNAL or the geoloqical aocieti of Dublin. 



«... 


..„..„. , 




i '•"""■' 


i 


BRACHIOPODA— ojWfiMial. 








Leptang pBpyTM™. 










„ perlBta. 


M-C.I.I.B. 




- UsDapuite, BalUiiKlen. kaJUna- 




„ pUcaM'. 


PMLP, F. 






;; ScrlcoD. 


Sow. s. a. 








M'C. irtl 10. 




- MiUeceDU 






g;*-aT^ 




Usnapaale, CaTMns, CUraau 














„ Tol™, 


M-c! iiUi. It, 




■ Bunaoran, Hook, SI. I>ooloB«h>. 




OrtWs iMchnddei 






, 'nniivcalilil. tUnii. tnUocciit. 










: ™£w~'"'°'~ 




" Bwhk 


WC liU-'s. 






„ oduco. 


M'CaJLB. 


• ; 






„ tlraalarii 


»«. II. 19. 




- [.lin8{M'«r' ««™'™* 






M'C.xilLS. 


" i 


■ Casllo Esplo. 


























M'CiiU.l. 










M'C. II. 17. 




- imilcunt, DaUydntt 

- nnK'klsia.llaIal]lde,OldLelKliUil, 




I miaHaJ. 


^mG.T. 






„ gllHiora'. \ 






- Comagnulo. rMnrtv 




;: F:,:;\fr,. 








Phup! ! 




' I.liinapiulG. PoulKcaililun, Cnrens. 




,. KelUL 


M-dlllLt 




: S:SS'si~"' 




„ KHsiiiinii. 




























































PhlL G. T. 




- Stclilagh IVilnt. Ardugb. 




'i :»s*. 


Ill 


i" 


■ Bracklaia.' Qimaa.'nBlllnacourty. 


w 




Brucklcas^ BalUatiilllck, Comna. 




;; ambrecnlnm. 


Port 37. 6. 


- ♦ 






Splrifernpertursta. 


a'^p■&■ 


J. 


. Umapaalft Oonea, Ardoo. 






PhlLG. Y. 










M*. iiii, 10. 










Sow. M.C. 




■ llallmirllUglt, MHIernitLUllp Island 




■; SSi^. 


M-C. III. «. 


" ! 




18 


,. cbuhrau. 




* . 


■ WHiapasw,'^ "■ 






PWL Q. y. 




- Usngpiste. 






i°"- 9-I- 




* Ablioy Bay, Camais, Cahenmnalt 




„ crUps.^^^ 


l,°^^». 


. >m ^ 




6 


„ fnnsiiu. 


PhQ. r. F. 
Sow. G. T. 
tPCiULlS. 


; " * 


: ^S^C«™«Anlclo«h, 

. MUlMCDl. 


IT 


„ fuHUbmla. 


Phil. Q. Y. 




' KUllnanuuk,limHcnt. 

UsaanajitE, Bnnilnran, Tallyoran. 




„ glgsntea. 


PWL P. F. 






: eSE' 


VW. P. K. 




. Usnipaste. Currwis, ShanbaUy. 












: Ss'c 






- Irel^d. ^ 








. Camni. PoDlscaildeo. 




" m^alM. 






. LocaUty1«L 






Sow.'lLc'. 


I * : 


. aonkeeffy, Batbdlue, Oil] LelakUn. 






Sow. M. C. 


- * " 


. 1 Bundonn, CuTowmably, Crcgg. 


» 


1 Spliiibr cho^twl'wtu^ 


pUoats. » l^lBTia sonlids, wm Orthis Mrdjda. 
Ef. cddtilvBdEi ' Orthli liliaria. was SpLrifeia lliiaria. 





JuurnnI of Ihr. Gui/u g uMUInrlili, .,!' Ihti'ii l Vol ill h I 




L0CAi.rnEs OF laisa cabbohifebovs fobulb. 



BHAC HlOPODi— mn U 
SpWlln- nmlthorj-ncha. 



glabrn. 



Bratli jibrris' flQpllclaiita, 






Lmnlltj- Jo9t 

LIsnapuEe, EnockninnTH MlUlcent- 
MaUhidD. Ml\le<«nt. UtOa liloniL 
BulUnfltonrty. Howlll. 
Buiiflnnui, Cnrrein, Onne*. 

Clcmalvy, atnmdimt. 
laijtiinmcire, MilYerton. Lltfltljlwi' 
Llsmpaate, BuDlnUilllDk PDnlBcrh 

Lliuapaale, Mlllocent, Itallycluff. 



Clones, Rlntaltiiiay. 

UBnapwW.'MakUcle. Hook. 
Dimdoran. 

BsUylioaoniief UaUblile.^lecimt 
MoJshlde, Utile Iblui^ CtuTDwni 



ComtuHTnw,HlLL««i[, UUIeUluid. 
MalalndE, Milte^u Utile kland. 
Llauapaetd, Ckmeo, fit. Douloci^b'Ji. 
U«uip4flr«. MullikgliflD, MUltioent. 
LocaUtyloBt 

Unllagfafin, Uttle Island'. 
UsmpBSU, Acdagb. Little Island. 
Larganmore, Mllle<'ctn, Little IhIui' 

Toroaruon, AnnHgh. Bonno^liagDle. 

Llsneptiete, M&khlde, UiiUeitlifli. 
Kalllntrillick. KaUicUne. Old Lirtgli- 
Arnugh. [lln. 

Locall^ lost, 
Balliosconrtr, Ballrdnft 
CnlUou. St^ Doulouicta'a. Hll 
'— ■-rlnglL Ll—- 



ile, MaUiMde, HooX [roaa 
M, Dmmdoe, Ullverton. 

, lie, Dundoran, Boylo. 

Bondomi. UUIecent, tlttla Island. 

Elldress, Carniwnisbly. 3L Jotui's. 
LbnapuK, RathgllleD, Callugb. 



' SpirUBr urti. "as Splriftn ungnl 
' Cyitlii UnsnUcra. was Splriltra ' 

■ Reticular^, wu Splilftra. 

■ Ai^iyriaconeentrlca. w4BT«rBbn 
I AthyrlH hlopldn. waa Atrypa lilai 

Vol. TIL Paet 1. 



JOURNAL OF THE GEOLOOICAL BOCIETV OF DITBLIN. 



=•-"■ 


.„„.,„. 


d 


5_ 


1: 


^--"- 


if 














Ati>Yli>5q.^^'. 


PhlLO.T. 




■ 


7 




















Actioriamcliiu luradosDS. 








« 


Blackllon. UUIccont. Uttlc Tilsnd. 




Atrntf' unminsts. 


PhiL 0. r. ' 








MulUgMti, WUIeceut, IJtUe l.tand. 




T anpiErii 


EEf:E- 






i 






;; ^ 


SOW.G.T. 








































ss. 




T 


^ 


SKSlHEfi 




„ deaqoaraaM. 


PhE. P. F. 














niii.G,y. 












: ii?^ 


piiu, a. Y. 








Irelond.' 




PHIL 0. Y. 








HDub. Cnltra. BnieUeu, comnioFi. 




„ ferlta. 


Phil. F. F. 




** 


* 


•srA.2.r* '=^'- 




., fleiistrU. 










BilUngleu, KUbiliH, Wmto River. 
LtanaiUHte, S1llli.™nt, Uttle lalani. 




- ss. 


K-o-*:" 




" 


~ 


IS 




Sow. G. T. 
























„ Inrhsna. 










Clare. 




;; iDvenV 
















9d1f. GT.' 








Malsblde, Howli. comnum bionittd 


















" UtIcUviL 










Coottrtoim. 




„ l«Ueo6ta. 










KOdrcaH, Cult™, Bafcoran, 




„ MsnCiit 


Sow, M. C. 








Inland. 


















". n^^ 










Clo!i°™' ™""*"'- 






M'c: liii.'jO, 














PhilO. y. 








IrelMiiL °' '™™™' 




„ platylotM. 


BDW.M.C. 








Utile Islana. 




," plcuralon. 


PM1.G.T, 






MalahlLifToUerelalhan, Mllecant 




. prisc«i. 


Sow. M, C, 






StauibBll;. 




„ pruavB. 


PlllL B. *. 










SK£ 






iiT 


Ardsih, MUIeceiit,UttlB Island. 
BrnSless, Mfllaldde, Minecent. 


J 


„ renifiinoll. 














:: ». 


si^:"-- 






*;' 


.S.=^»yK.. 


, 




n'Ciiiiie, 












Sow. a. T. 




« 




Clouea. Cormgli. RUiuUldy. 




„ snblobalu. 


Port. 




. 




BrockleiiB, Ballintmuck, kiiuuS 






PhU. Q, T. 












freSJ'iT. 












„ tnplei. 










KUdre*. 


















s^^ui^^r 










Cert. 


























MalabWc. Howth. LanKop. 






PhU. p.' p.* 








Cookalown, Bluqklliin, Howth. 




CEUSTACBA, 














ASwmsPhmipsU. 


kI""' 








Hwk. 




CBljmene panulala. 




V 




Clonea. 




Grtffl&Hdei aHoiratimt. 


























„ BlobI'*!* 


fmlg.'t. 












„ gnmiiUfenis, 


PhU. G, V. 








Florence Court 




P0«.11.V. 




* 




KIWreas. 




■Athjri»,.™splr1fBr(i, 


* AUypn generiUy was TertbralnlB. 


:a.'.E2S"fia 


„_, ,jjj,5^g>™_2,™.-.u 



LOCALITIES OF IBIBB CABBONIFEBOOB FplSILB. 



CRUSTACEA— r 



thld« IwiffUplnLU 
Astphui qoAdriUmlmL 



V qbadriserlaJla. 
Wlhyrocsilj ( 



UiDulaa trilDbltoiOFa. 



Du>b]ila [irinuBva. 



" EE 



Cjprls ScoM-Durdli^lene 
ANNELIDA, 







Tyronis. 
Klllyoi«|]. 



millewatiT RlTCT, Agliniiglogh. 



Cultni, Dronurd. R 



Cultra, FallacliKn. PrnEliliii 
CulDa, FMUagloan. Lum, 
FsDislood, LHnnuiinorc, Ks 
Colin, Corici, Dnimant 



Finner. Abbcj-lmy, BslliBlridlck. 
Lianftpacto. 

Kileoiliil, TyniTlt 

AmifiAli. 

Kcwk. 

BnHyraiMaH, Aghniglogh. 

AgbsulOKh. 

Cnltra, Fnlioglnon, 

KOdien, ^Uion, Alilwybay." 



JOCBHAL OF THE OEOLOOICAL SOCIETY OP DUBLIN. 



PlstycTluiu SDtlitlignl 






Cyathucrlniu {^ntcua- . 
II EieqnlOiictyliiE. 



PhlLQ.r. 

PWL G. r! 
Phil, a Y. 

Phil. G. T. 

PhD. Pl f'. 
H-C. ml. 8. 

PlilL O. T^ 



« floTBblla, wai FflDbemLt«i o 



tU83, 1 
.3. / 

E' 

Br.iiLl 



Bundonm,Huo1i,Cloni 
Locality loaL 
Klljdlu(|;liy. 
Tliuiyi^aliUI, BDndDim 

Hook', Antanh. 



Lotallty loat, Ireland (Morris), [nslt 



I LlniBiiasK, MohUI, SI. Donluagb's. 
HilBhlde. 
LlmufHal^, Largftiunore, Clonee. 



L0CA.UT1KS I 



r IRISH CABBOHlFEBOtS F06S1LS. 



ECHINODE [tA[ ATA— onfifluAi 
Cf Utaocdnui qninqDBngnlaiig. 



{iHlieniDCTliiai idinplu. 



globmiu, 
LooBjilactylLU. 



jlmpSonulniui* gigu. 



Torbfiiolls DipsnHL 



e~ 



Am. Cr. 10. ! 

Aoa. Cr. S.'l 
Phil. P. F. 
M'C. mtL S. 



Adi. A. ». H. 
PDlLG-t 
Ami. A. N. E. 
Voft. T. 1ft 7. 

AuA.N. K. 
Au). A. N. E. 



PhllG.T. 

ran p.'f.' 

Phil. G.V. 

piuioir.' 

pDft. T. S3. 6. 
M^a IsrtL T. 

miilgIt; 
Loiu.a.a. 

Ph3. G.V. 



Eook, £imnBO)itrty. HUlecent. 
Lisnupute, CIodcb, CutowudsIL 
CarTOtfmaliLy.^ManorhajnULadiUiaa- t 
UeiryvullBn- fgnmauigh. 
MBlukdc 

HjUatilde, rart. 
Emk. 



Brackloa. Cnrrans, 
BalUlinLen, KllUliaoiMll. CloneiL 
CnmJIfl. Balllnopourty. 
CtlTTCni, niiilnklLldy- 
ikmghy, Liltli: Inland. 

Bdiidiiraii.V'ttrUiigfuiil, Knocknir 

cSlBown, "Hunpher, Arraneli. 
Mnliagbdnny, [liD)yiBiie=" t"-"™ 
IjiTKanmorei TurtuLrovi 



Brucklffla, lOHjnieui, KUmore-Inn 



UB tfiK"! "■■ ActiiKKrlnus amphoni. 



I AmphoruTlnD^ wia AeltQOCTliir 



Cyattiophylliini ctEnularB. 

wag Cl«UionbyUoni hnsdUfura 

- TJlliodenflr™ Iqngloinlcum. 

«u tlttaodendmi fulculati 

SyrloBop"" ttUcnlMa. 



JOURKAL Of TBI OEULOOIGAL 



OF DUBUH. 



ih 



AHrenponi BflLkjiu. 



Stromatflpon 

„ pol 

Oerioipiin ItRBiu. 



^[iU^iora ffrai^Ui. 



(ilucudomc hjTilniuti. 

;; pinna? 
f tykipon flosttifatiDlB'. 

' Vliicul.iriii janilli,;! 
■ Ptyloporn fluitrlfbrn 



Rahui'B Ittv, Mblklilde. Dnmucrmv 



H.:iiide', St John's Pt 
lEicHiKiei], Lid ^ '^ 



ssES 

uriUliJi, 



BuJltaH^ 



TuWiniW)-, I'gqlscmd- 



BqUlDUAurty- 
Luvor. HlOcisnt. 



SvLoj, S 



Eitlytneal. 



" iBun. iimnuriun 

KilljTaaJ 

liblr. Bundonn, mickllos. 
KtUyracai, Ucellck. 
UmjgMIe, llelniurg, Kfllymo^L 

CalTOwimbLy, HalihMu. KlUymeml 
Liniapuw, CuriEns, CiirrDnuDslt. 
Bonburb, MmWiido. Tiim«n»b. 

BracWeii Cmimn»bly, LltlLu 
I ComuiB, Hook,«teniim, ttlUjmi.*!. 



^ M111C4H>ritiii:iiJUa.wuPdniilop(iraoci 
1 Olinoonorae pliuu, wu Huieiora plui 
' Foiie«ana, wm Ratepo™. 



Kuu. 


.„.„„,, 


d 


j 


i 


....„„„. 


4' 


ZOOPHYTA-miteiHal. 














„ liofnlqilierlin. 
I MotisHi 


IIP' 
>(«. liTlil. u. 




- 




c«,™ju,». iim«^t u,ti. 


, 




M-GISVULB. ■ 








fl 


„ IBlyimrats-. 


ima,T. 








OarrowDuibl/, Halioraii, BlKiUon. 


' 




^^JLVilllg. 




f 


i 


g 


Haml'nypuHlberni™. 
PohTHra dendrnldai. 

:: Si- 


M'C. iiii. a. 

U-C Mil. 6. 

Pcin.T-w.3. 
Gold. T. as. 18. 




1 




aniinoilllck, Claro, Utile Mand, 

KUWihiadra. PcmlMidden, Hwik. 
HU^i; Bta^^ BiUiglUHi. 

Flmenco Coun, Hook Head. 




;; Sr- 


■ "■«■"■ 


M'C. nil. U. 




- 




Ltennpaae, ICIlleeml, Ballydiifr. 




■Fei.MttU*,™Rat8pm. 



In the foregoing Table, at page II, there are five species of Do- 
labra enumerated, which were got at Cultra, in the soft yellow mag- 
nesiaa limestone. This limestone was formerly quarried here and 
carried to England for manufacturing purposes, and it was out of a 
few blocks of it that remain on the shore the imperfect casts were 
got which Mr. M'Coy described, and which I believe he was told 
were carboaifeioas. Those casts do resemble the CucuIleK of the 
" Palfeozoic fossils," but I think they are Permian, or belonging to 
the Magnesiaa limeatoae. They are Dolabra angusta, D. exmplanata, 
D. ffardingii, Z>. trapezium, and D. tmilateralts. 
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ALPHABETICAL LIST OF LOCALITIES. 

Abbeylands, in the county of Donegal, is about one mile N.W. of 
the town of Balljshannon, on the north bank of the river Erne. 
The rock here is calcareous slate, and the fossils are found in 
abundance and variety along the shore. The black shale is in- 
terstratifiied with thin beds of gray limestone ; some beautiful 
specimens of Orthis JUiaria are found, and a few of the limestone 
beds contain a variety of Orthis crenistria {umhraculumf) four 
inches in diameter. 

Aghaboy, in the county of Cavan, is situated about a mile and a 
quarter S. W. of Swanlinbar village. The upper part of the lime- 
stone occurs here, and there is a cave, called Pulgulm, or the Pi- 
geon-hole, from which a subterranean mountain stream emerges, 
about which there are some fossils. In this cave the surface of 
the limestone has a high degree of polish, probably from the fric- 
tion of particles contained in the muddy waters which flow 
through it in floods, and which flow down from the sandstone and 
argillaceous strata of the coal rocks. 

Aghafin, in the Queen's County, is one mile S.W. of the village of 
Castletown, and four miles S.W. of Mountrath ; a black calcareous 
slate occurs here, which is full of fossils. 

Aghamobe, in Leitrim, liesflve miles S.W. of Bally shannon, and about 
two miles S.W. of Bundoran. In a stream, at the western bound- 
ary of this townland, about fifteen chains south of the road, and 
at the base of the steep part of the mountain side, a fine black 
shale occurs, in the calcareous slate in which many species of 
shale fossils are found, such as Sanguinolites, Amphidesma, Lu- 
cina, Nucula, &c., and some of the beds have great numbers of 
Cythere. 

Aghintain, in Tyrone, is two miles west of Clogher. The fossili- 
ferous rock is black shale, which is found in the river which flows 
through the townland, and in some quarries. 

Aghnaglogh, in Tyrone, two miles N.W. of Clogher. A river runs 
through this townland, in which occurs a black shale in connex- 
ion with the sandstone. Some black, hard, calcareous beds are 
found in this, about two feet above the level of the water, at a 
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bend in the river, in which the dithyrocarus is found, of two or 
more species. Farther eastward, under a high bank in the river, 
a black shale occurs, in which Modiola Macadami is abundant, 
as well as other small shells of the shales. The rock here lies 
nearly level, dipping at an angle of 3^ to 5^ eastward down the 
river, so that the same bed can be often followed for several yards 
in the banks of the river. 

Alteen Stream, in Cavan, lies one mile N.W. of Swanlinbar; both 
limestone and slate occur in this townland. 

Altmush, in Meath, is situated two miles north of the village of 
Nobber. The rock here is black shale in' the vicinity of light 
gray limestone; it contains FosidonicB, and other fossils of the 
fine black shale of the millstone grit. 

Annagh, in Cork, is four miles S. W. of the town of Charleville, on 
the limestone, which is fossiliferous. 

Annaghilla, in Tyrone, is situated three miles S.W. of Bally- 
gawley. The rock here is arenaceous limestone. It occurs at 
the road side, under about four or five feet deep of bog. The 
rock is excavated for lime, and for building. Also, farther 
N.W., some of the beds appear to be composed of a mass of shells. 
Orthis crenistria and OrthisKdlii are the principal, and those two 
fossils are easily distinguished here from each other. 

Annahugh, in Armagh, lies about six miles N.E. of Armagh, and two 
miles east of the village of Loughgall . The rock is limestone, and 
dips generally N.W. about 20**. 

Araglin Bridge, in Cork, is situated two miles N.E. of Fermoy. 
The rock is yellowish sandstone, in which black shale occurs, 
which contains Cypricardia and a few other fossils. 

Ardagh, in Meath, lies five miles south of Carrickmacross, and two 
miles N.W. of Drumcondra. This is a high hill of light gray 
limestone, beds massive, and in some places very rich in fossils. 
A quarry has been excavated on the road-side, at the eastern base 
of the hill, in which the fossilist will gain a good return for his 
labour. Atrypa excavcUa is abundant, though scarce, in other 
places. The bare rock projects in cliffs on the eastern brow of 
the hill, and in this, as well as in the loose stones and the fence 
walls, numerous species are found. This is the only locality in 
which Producta striata has been got. 

Ardatraye, in Fermanagh, is two miles S.W. of Kesh village, on 
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the east shore of Lough Erne. Calcareous slates interstratified 
with limestone beds ocour here, in those rocks which lie below 
the main limestone. 

Abdolough, in Kildare, is about eight miles from Dublin. The 
quarries are on the southern bank of the Grand Canal. The 
rock is limestone, of a dark gray colour, beds massive and very 
pure. Large quantities of it are brought to Dublin, and burned 
into lime. It b rich in fossils, among which prevail beautiful 
specimens oi Euomph(du8 prnt^ngvlatus and Orthoceras ovale; also 
several varieties of corals, the FenesteUcB predominating. 

Akdloughill, in Donegal, is two miles S.£. of Ballyshannon, and 
one mile N. W. of the village of Belleek on the river £rne. The 
fossils here are found in a few small excavations made in the lands, 
to get stones for fence walls. The rock is calcareous slate, in* 
terstratified with beds of limestone near its base. Pleurorhyncua 
giganteus is found abundant. 

Abboginna or Abdoe, in Waterford, lies on the coast, five miles east 
of Toughal, and one mile south of the village of Ardmore. There 
is a fine exhibition here of the strata, passing from sandstone into 
black calcareous slates, alternating with thin beds of limestone 
dipping at a steep angle towards the sea. Fossils are found in 
the thin beds of limestone. 

Armagh, in Armagh County. This town lies on the junction of 
the Graywaeke and Carboniferous formations, and red sandstone 
beds, with reddish limestone alternating, form the lowest part 
visible of the latter. Some beds of the limestone exhibit a re- 
markable conglomeritic <)haracter, and contain numerous angu- 
lar fragments of red sandstone, and also of red limestone. The 
limestone in the quarries about the town, at Farmacaffly or Bed 
Barn, and other places, contain many species of the usual fossil 
shells of the limestone, and also some corals, though the latter 
are rare. There is a remarkable similarity between the rocks 
at Armagh, and those at Castle Espie, on the N.W* shore of 
Strangford Lough, and the prevailing fossils also are common to 
the two places. Orthoceras giganteum and Productus gigaiUeus 
are some of these. 

At Armagh the remains of fishes are found in the limestone. 
Palates, teeth, spines, and rays, are common. The quarrymen 
have been taught by Captain Jones to appreciate and preserve 
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them^ and a geologist may come upon a pretty good collection 
of fish remains for a few shillings. 

AtHENRT, ten miles east of Galway, is a small town in the middle of 
a country of gray limestone, which generally contains very few 
fossils; the most remarkable is Lithostrotion striatum^ which is 
found in very fine specimens in various parts of the surround- 
ing country, especially at Carrowntobber, two miles north of the 
town, where the rock is near the surface,—* as it is in all this 
locality. 

AuoHAB AiHT, in Fermanagh, lies about one mile south of the village 
of Eesh, on the road to Enniskillen. The whole country for a 
few miles round Kesh is composed of yellow sandstone, inter- 
stratified with black calcareous slate and limestone bands, which 
abound in the ordinary fossils. A seardb here would well repay 
the labour. 

Ballina, a large town, on the river Moy, in Mayo, stands on lime- 
stone, in which some fossils are got in quarries about the town. 

Ballinacourty, in Waterford, lies three miles east of Dungarvan, 
on the north shore of the entrance to Dungarvan Harbour. The 
rock is calcareous slate, dipping to the nortii, and succeeded by 
limestone, which is of a very light gray colour, and very pure 
in quality, apparently one enormous massive bed, having strong 
and distinct traces of cleavage, but very faint of stratification. 
The 3x>cks round the shore, southward from the little pier, 
contain a great variety and abundance of fossils; Products, Spiri- 
fer», Orthides, Atrypse, andPecten are found ; and in the decom- 
posing rock numerous casts of encrenite heads. Immediat^y south 
of the little quay, on the shore, Plewrorkyncus alcefonnis is abun- 
dant. This fossil is also found in similar strata at Poulscadden, 
and opposite the new hotel on the shore at Malahide. Ilie beds 
of slate have a strong cleavage here, and in getting out fossils 
care must be taken to break or split the Tocks along the sedi- 
mentary lines, and not on the cleavage lines. 

BjxiJirAFAD, in Sligo, lies five miles north of Boyle, on the Sligo 
road. The limestone at the quarries here dip at a steep angle 
N.W., on the northern flank of the Curlew mountains. It is 
not rich in fosdls. 

Ballinglen, in Mayo, is six miles N.W. of Killala, and two S.W. 
of the village of Ballycastle. There is a good section of the 
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rocks on the east side of the glen, having a strong red sandstone 
at the base, a yellow flaggy sandstone near the top of the hill, 
and limestone and shales in the intermediate space, with the 
outcrop of the beds in the face of the hilL Products of seyeral 
species are found in the limestone, and Nuculs and Cypricardiae 
in the black shales; corals are scarce. 

Ballinfoile, in Gralway, one mile N.E. of the town. Fossils are 
scarce here. Producta hemispherica and Producta comoides are 
found in some of the beds of gray limestone. 

Balunhassig, or Goggan's Hill, in Cork, is seven miles S.W. of 
Cork City. The new road, leading to the railroad station from 
Ballinhassig, exposes grey arenaceous and slaty beds, which are 
full of obscure casts of fossils, especially encrinite stems. L^ 
tcena depressa was got there. 

Ballintree, in Dublin, is on the shore, one mile north of the vil- 
lage of Bush. The rock is millstone grit. A very good locality 
for the fossils of the black slates of this division, especially on 
the shore near the southern boundary of the townland. 

Balltbodonnel, in Donegal, is ten miles west of the town of 
Donegal, and half a mile south of the village of Dunkineely. 
The rock here is composed of alternations of sandstone, lime- 
stone, and black calcareous slate, and is pretty rich in fossils. 

Balltcastle. — See Tornaroan. 

Balltconnel, in Cavan, a village four miles west of Belturbet, is 
situated on limestone, which dips there 3^ westward. The quar- 
ries are a quarter of a mile west of the town. Fossils occur, but 
not plentifully. 

Balltduff, in Waterford, is two miles west of Dungarvan. The 
gray limestone there is rich in fossils, and they come well out 
of the rock. 

Balltgaset, in Armagh, is four miles north of the town of Armagh, 
and one mile east of the village of LoughgalL The limestone 
here dips northwards at an angle of about 20°. 

Ballyhamrt, in Galway, is five miles west of Portumna. A light 
gray limestone occurs here, containing good specimens of Tem- 
nocheilus and other univalves. 

Ballthoe, in Meath, is five miles south of Carrickmacross, on the 
Dublin road. The rock is limestone. 

Ballykea, in Dublin, is seven miles north of Malahide, and two 
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miles south of Skerries. The quarries here are of light gray 
pure limestone, and there is abundance of fossils, which come 
well out of the rock ; two or three species of Euomphalus are 
common. Millstone grit shales also occur in this townland, which 
are seen in a deep cutting of the Drogheda Railway, and con- 
tain Posidonis, and other fossils peculiar to this rock. 

Balltmacan is in Tyrone. It is two miles S. W. of Clogher. The 
streams hereabouts abound with fossils, in a black calcareous 
slate, — scales of fishes have been found in it, as well as many of 
the usual fossils of the limestone. 

Balltmacelligot, in Kerry, is three miles east of Tralee, at both 
sides of the ELillarney road. Gray limestone occurs here, and 
a peculiar kind of flinty slate is used in repairing the roads ; 
some fossils are found. 

Balltmahok, in the county of Longford, is a pretty large town. 
The country about here is fossiliferous limestone. 

Ballymakean, in Cork, is three miles south of Kinsale. This yi- 
cinity affords goniatites. 

Balltmeent, in Sligo, is two miles S.E. of the village of Easky. 
The rock is rather an impure limestone, mostly in thin beds, 
which frequently have thin partings of shale. 

Balltnure, in Londonderry, is four miles west of Maghera. The 
rock here is mostly a black calcareous shale, with some hard beds. 
Fish scales and bones are got in a stream in the east boundary 
of this townland, about ten chains up from the Moyola river, 
and twenty chains N.W. of the Forge Bridge. 

Balsitric, in Meath, is three miles east of Nobber, and two miles 
S.W. of Drumcondra. The lower black beds of the limestone 
occur here with slate; and Pleurorhyncus giganteus is abundant 
in them. 

Banada, in Londonderry, is four miles north of Draperstown, on 
the road to Dungiven. Fossils are got here in red marly shale, 
ofthe Old Bed Sandstone, in a ravine a few chains east of the road. 

Bannaohagole, in Carlo w, is two miles west of Leighlinbridge. 
The rock here is limestone, covered by the coal rocks of Castle- 
comer. Fossils are found abundant, and some of them, where 
the rock is exposed to the weather, stand out in relief, and af- 
ford fine specimens, showing the muscular impressions of the 
fossils and other parts very well. 
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Bannaghbeg, in Fermanagh, is one mile N. W. of the village of Kesh. 
The Bannagh riyer, flowing along this townland, affords a good 
section through the black shales. Fish scales are found in some 
of the beds, especially these of Holoptychiua PorUochiu 

Banagher, in the King's County, is a middling town, near the 
Shannon, on limestone. There are some fossils in the quarries 
near the town. 

Banteer, in Cork, is three miles south of Kanturk. The limestone 
here is light gray ; some beds of it appear to be almost composed 
of a small fossil — CucuUea argfUa; the same is abundant at 
Mallow. 

Belmore MouirrAiN, in Fermanagh, is six miles S.W. of Enniskillen. 
The calcareous slate on the eastern face of this mountain contains 
fossils abundantly, as also the limestone which surmounts it. 

Benbubb, in Tyrone, is a small town, six miles N. W. of Armagh. 
Some precipices of limestone are exposed at the old castle, in 
which fossils are found. In the canal cutting on the south side 
of the river here, there are five bands of yellow sandstone, alter- 
nating with gray limestone and black shale. The ^limestone 
and the shale beds contain several species of Product®. 

Blackball Head is in Cork ; it is thirty miles ^om Bantry, on 
the north shore of Bantry Bay. The black slaty limestone here 
contains many species of fossils. 

Blacklion is in Leitrim, twelve miles W. of Enniskillen, on the 
Sligo road. The limestone in the vicinity of this place is rich 
in fossils. 

Blackrock, in Cork, is two miles £. of the city, on the south side 
of the riyer. There are several quarries of gray limestone in the 
vicinity, which abound with fossils. All the fossils of the valley 
of Cork are distorted, both those which lie in the calcareous slaty 
strata of the base of the limestone, and those in the limestone 
itself. The limestone of this valley appears to have undergone 
a kind of cleavage, and the calcareous slate which lies belows it 
has a very distinct cleavage. This is not usual in the midland 
or northern counties of Ireland. The line which separates those 
conditions of the calcareous rocks and their fossils may be said 
to be the course of the river Blackwater from Cappoquin to 
Mallow, producing this line a few miles both ways. It is re- 
markable on the two sides of Waterford Harbour, that the fos- 
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sils of the calcareous slates on the west side of it, about Clonea 
and Dungarvan, are highly distorted ; while those on the east side, 
about Hook Head, on the same parallel, and in similar rock, are 
not so, or are at least but very slightly altered. 

Boa Island, in Fermanagh, is an island in the north end of Lough 
Erne. The rocks here are mostly yellow sandstone, black shale, 
and impure limestone, all of which contain fossils. Those of the 
sandstone are only casts, the calcareous portion of the fossil hav- 
ing been absorbed or removed. 

BoHiVNY, in Fermanagh, lies on the west side of Lough Erne; it is 
situated one mile N. W. of the village of Churchhill. The rock 
is mostly black slate with thin beds of limestone, being the lower 
part of the limestone. 

Boston, in Kildare, is six miles north of Kildare, and four miles 
east of Rathangan ; fossils are plentiful in the limestone here. 

B&ACKAGHREiLLT, in Londonderry, is two miles west of Maghera, 
and on the road to Draperstown. The east boundary of the town- 
land here is a stream, and in this, a few perches north of the road, 
a bedof gray rock, about a foot thick, occurs in black shales at the 
level of the water, in which scales and bones of fish are plenti- 
ftl. 

Briokebn Bridge, in Kerry, is four miles south ofKillamey. The 
calcareous slates about this place yield fossils. 

Bruceless, in Donegal, is eleven miles west of the town of Donegal, 
and one mile north of the village of Dunkineely. The rock here 
is composed of red sandstone, which forms thebase of the Carboni- 
ferous rocks, succeeded by alternations of yellow sandstone, black 
slate, and thin beds of limestone. The finer beds of the slate 
contain a profusion of the fossils usually found in those beds, 
the best of which are found in a stream which flows west- 
ward through the townland, into the sea. 

Bunaninver, in the county of Fermanagh, is three miles south of the 
village of Kesh, on the east shore of Lough Erne. Where the 
shales and thin beds of limestone are exposed to the action of the 
Wttter, the fossils are easily seen* 

BtTNATEAHiR, in the county of Mayo, is eight miles N.W. of Killala, 
and about a mile N.W. of Ballycastle. The rocks along the 
western shore of Bunatrahir Bay are well exposed, being the 
lowest part of the limestone subcUvision of the Carboniferous 
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series, and afford fossils in the limestones, the shales, and even 
here in red sandstone — a thing unusual. 

BuNDORAN, in Donegal, is a bathing village, three miles S.W. of 
Balljshannon ; the rock here is calcareous slate, with beds of im- 
pure limestone, the strata lie nearly level, and are very well 
exposed. The black shales and impure limestone beds contain 
a profusion of fossils. In one place in the bay some beds of the 
rock are covered with Orthis resupinata, studded so closely that 
they resemble a pavement of stones about two inches diameter. 
In the west side of the bay, near low- water mark, in black fine 
slates, some beautifully marked Pectens are got ; and near the same 
place, where there are rude steps made in the precipice as a pas- 
sage to descend to the water, one of the upper beds of the cliff, 
about three feet thick, is composed almost wholly of a mass of 
Orthis crenistria, 

BuNOWNA, in Sligo, is at the east side of the river at Easky, about 
fifteen miles N.E. of Ballina. The rock is a dark, impure limestone, 
and is well exposed in the river near the village, and on the shore. 
SiphonophyUia cylindrica is very abundant, and the specimens 
very large. Large bunches of Lithodendrons occur on the shore. 

BuBRis, in the Queen's County, is two miles N.E. of Maryborough. 
The rock is light gray limestone, which abounds with the fossils 
usually found in this rock. 

Caheratrim, in Gal way, is three miles S.W. from Loughrea, on the 
' north brow of the Derrybrian mountains. Slate occurs here at 
theYoot of the hill, in a stream that runs northward, a few chains 
south of its junction with a larger stream running westwards. 
This slate is calcareous, and contains a profusion of the ordinary 
fossils found lowest in the series, as Leptagonia ancdogdy Spirifer 
attenucUa^ Orthis crenistria^ &c. &c. 

Calragh, in Armagh, is five miles N. W. of the town of Armagh. 
The rock is limestone, and dips N.W. about 10°. Indeed, the 
general dip of the rock for a few miles northward of Armagh is 
to the N.W. Product® and Spirifera are found here. 

CAt^FAGHMOTLE, in Galway, lies four miles N.E. of Athenry. A 
light gray limestone occurs here, full of beautiful fossils, a thing 
unusual for miles in the limestone of the surrounding country. 
The rock has not been quarried, except a little used for fences ; 
but the beds are bare at the only farmhouse on the townland. 
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close to the bog edge, and appears to underlie an extensive bog, 
situated to the east. The whole country westward is calcareous 
slate, and the nearest dip to this is eastward, towards and under 
the limestone, which is a mile off. 

Oarlingfokd, in the county of Louth, is a pretty large town on the 
south side of Carlingford Bay. Limestone is extensively quarried 
near the town, and contains fine specimens of fossils; Siphonophyl- 
Ua 4iylindrica^ Bdlerophon apertus, ^., are common. The lime- 
stone here is near the junction with the greenstone of Car- 
lingford mountain, and is penetrated with numerous trap 
dykes, some cutting across others, and showing dykes of three 
separate epochs. Near the junction, the limestone is in some 
places highly crystalline, white in colour, and contains large, 
rudely formed garnets. 

Carn, in Fermanagh, is three miles S.E. of Kesh, on the east side 
of Lough 'Erne. The rock here is all limestone, and contains 
fossils. 

Cabbickbot, in Longford, is five miles N.E. of Ballymahon, and 
about five miles S.W. of Edgworthstown. The limestone here 
is light gray, and very fossiliferous. 

Carrickduff, in Longford, is two miles north of Granard. 

Cabrickoughter, in Fermanagh, is two miles N.W. of Kesh ; it is 
situated in the limestones, shales, and sandstones of this neigh- 
bourhood, which lie low in the formation. 

Carrigahorio, in Tipperary, is three miles S.E. of Portumna. A 
deep cutting for a mill-race has been made here through the 
rock, which leaves it well exposed. The colour is light gray, 
and it is very fossiliferous. Univalves, such as NautUus, Euom- 
phcUtiSj &C., are common, and they come well out of the rock. 

Carrigalime, in the county of Cork, is six miles S.E. of Cork ; light 
gray limestone similar to that of the Cork valley occurs here, and 
contains fossils. 

Carrowmablt, in Sligo, is four miles S.E. of Easky on the sea- 
shore. 

Cabrowmacrobt, in Sligo, is six miles east of Easky, on the sea- 
shore. The rock here is impure limestone, and fossiliferous. 

Carrowmore, in Sligo, is four miles S.W. of Coolaney, and five miles 

N.E. of Tobercorry, on the west side of Knocknashee Hill. The 

rock is limestone, and fossiliferous. 
Vol. VII. Part 1. D 
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Cabrownanalt, in Roscommon, is two miles N.E. of the village of 
Keadue, and one mile west of Lough Allen. It is in the coal 
measures of that district, and about 200 feet above a bed of coal 
that has been worked near it. Thirty-five species of shells and 
trilobites were obtained in a few blackish beds, altogether about 
three feet thick, which area little calcareous. Of the thirty-five 
species, twenty- six are found also in the gray limestone, and are, 
therefore, common to both, and nine species peculiar to the coal 
rocks. Four specimens and four fragments were got also at this 
place, which Mr. M'Coy thought to be new, or undescribed. 

Carrowntreemall, in Fermanagh, lies ten miles S. W. of Enniskil- 
len, on the Sligo road, and on the north shore of Lough Macnean. 
This is a good locality for fossils of the limestone. 

Carrowntobber, in Galway, is two miles N.E. of Athenry. Lithos- 
trotion striatum^ which is very fine here, is the chief fossil found. 
Fossils are scarce in the limestone about this place. 

Cartronaglogh, in Roscommon, is half a mile north of the village 
of Keadue, in the upper part of the limestone, and gives a pretty 
good variety of fossils. 

Cashelbot, in Sligo, is twelve miles west of Sligo, on the Ballina 
road, and about half way between Skreen and Dromore west. 
A stream, which forms the western boundary of the townland, 
crosses the road near a chapel, and in this stream, four chains 
south of the road, is a sandstone quarry, in which there is some 
shale, which contains Cypricardia rhombea abundantly. 

Castlecreagh, in Cork, is one mile east of Doneraile, where fossils 
are got in the limestone. 

Castle Esfie, in Down, is on the western shore of Lough Strangford, 
eleven miles S.E. from Belfast, and two miles S.E. of Comber. 
This limestone has a mass of beds of red sandstone over it. It 
is of a reddish colour, very pure. Many of the fossils of the car- 
boniferous limestone are found here, especially very fine speci- 
mens of the Actinoceras giganteumf three feet long, and nine inches 
diameter at the thick end. 

Castle Island, in Kerry, is a small town ; it stands on the upper 
part of the limestone, which hereabouts contains in some beds 
a variety of fossils. 

Castlerickard, in Cork, is two miles N.E. of Castlemartyr, and 
situated in the lower part of the limestone district of that coun- 
try. 
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Castletown, in Meath, is four miles south of Trim. The light 
gray limestone here abounds in fossils. 

Gavansallagh, in Tyrone, is two miles N.W. of Drumquin. The 
limestone here has several varieties of fossils. Specimens of Si- 
phonophyUia cylindrica are found, exactly like those got at Car- 
lingford. 

Chicken Hill. — See Killmallock. 

Claraghmore, in Tyrone, is one mile and ahalf N.E^ of Drumquin. 
Casts of Bellerophon apertus and Comu arietis occur here in beds 
of arenaceous limestone, which is impure and very siliceous. 

Clare, in Tyrone, is half a mile east of Cookstown. Very beautiful 
specimens of Lithostrotion striatum are found here. 

Clare view, in Fermanagh, is two miles S.W. of Kesh, on the east 
shore of Lough Erne. 

Cleen, in Roscommon, is four miles N.E. of Boyle, and one mile from 
Knockvicar bridge. Arenaceous limestone occurs here, which 
has many of the fossils of the lower beds of the Carboniferous 
limestone. 

Clebnishgarve, in Fermanagh, is an island in Lough Erne, about two 
miles S.W. of Kesh. The rock consists of the alternating slates 
and limestones of the lower part of the Carboniferous limestone. 

Clifden, in Clare, is one and a half miles west of Corofin, is a mill- 
stone grit locality. In the road side, in a wood, the black slaty 
strata are exposed, and yield pectens^ posidonice, &c. 

Clomea, in Waterford, is three miles N.E. of Dungarvan, on the sea- 
shore. The calcareous slate, interstratified with beds of lime- 
stone, occurs here, as at Ballinacourty, and contains an abun- 
dance of fossils. The rock here, which dips 20^ south, is probably 
the counterpart of that at Ballinacourty, which dips the reverse 
way, or northward, both being the lower slates and limestone 
beds of the valley of Dungarvan, over which rests the pure light 
gray limestone of Ballinacourty, Ballyduff, and the whole valley 
of the Blackwater, to Lismore and Fermoy. That which is shale 
in other localities, as at Hook Head, is here slate, from the distinct 
cleavage which it exhibits in this valley. All the lower and im- 
pure shales of the south of Ireland, beyond a certain line, show 
a cleavage, which is not seen to the north of that line, which 
cleavage appears to be connected with the distortion of the fossils 

imbedded in it The line above alluded to extends from this 

D2 
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place westward to Cappoquin, Fermoy, Mallow, Kanturk, Kil- 
larney, and tbence to Castlemaine Bay, keeping its position 
chiefly along the valley of the Blackwater river, for a great part 
of the way. 

Cloonlara or Meeligk, in Clare, is three miles N.E. of Limerick. 
Very fine fossils are got here. The Ichthyorachis Newenhamt, a 
new and beautiful coral, was found here by Mr. Newenham, of 
Dundanion Castle, Blackrock, Cork, who kindly presented it, to 
have a drawing and description made, as seen in Plate xxix. 
fig. 8, of Synopsis. 

Clonkeiffy, in Cavan, is five miles S. W. of Virgina. The lower 
shales and limestone here contain Spirifer minima, which is 
abundant here, but very scarce generally. 

Clonturk, in Monaghan, is three miles S.E. of Carrickmacross, and 
is in the limestone of that district, which is fossiliferous. 

Cong, in Galway, is a village on the N.E. angle of Lough Corrib. 
The limestone hereabouts contains but few fossils ; the Lithostro- 
tion striatum is the most common. The rock in lithological cha- 
racter very much resembles that at Athenry. Though perhaps 
it may be out of place here, it may be interesting to remark that 
Silurian fossils are abundant on the north shore of Lough Corrib, 
at Ardaun, and other places. 

CooKSTOWN, in Tyrone, is a small town. The north end of the town 
is on limestone, of a light gray reddish colour. In the quarry, 
a quarter of a mile west of the town, the upper part of the 
rock is in a decomposing condition, and the fossils come beauti- 
fully out of it. 

Corick, in Londonderry, is three miles south of Draperstown, on 

the east side of the White river, which affords a good section of 

the shale and limestone of this district. The black slates are 

fossiliferous. Atrypa gregaria is found here. 

Corlave, in Fermanagh, is three miles N.W. of Kesh. The shales 

and limestones here abound in fossils. 
CoRNADOWAGH, in Lohgford, is seven miles west of Ballymahon. 

The limestone here affords fossils. 
Cornagrade, in Fermanagh, lies on the east side of Enniskillen, 
half a mile distant. The quarry gives out some specimens 
Product8B and Spiriferae. The Orthis gihhera, Plate xviii. fig. 9> 
Synopsis, has been found here, and nowhere else. 



i 
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CoDNTENAN, in Cavaii, is four miles east of the town of Cavan, and 
one mile N.W. of the village of Stradona A large quarry here, 
in an arenaceous limestone, affords a good variety of fossils. 

CouRTLOUGH, in Dublin, is three miles south of Balbriggan. A 
large quarry has been opened here near the base of the coal for- 
mation, which contains some of the shale fossils of that division 
of the Carboniferous rocks. 

Cove, in Cork, now Queenstown, is a seaport town in Cork Har- 
bour. In a black slate, immediately west of the town, Loxoceras 
incomitatum is found. It appears to me very doubtful that this 
slate belongs to the Carboniferous rocks. 

Cregg, in Meath, is two miles north of Nobber. The limestone here 
has many beautiful varieties of fossils. 

Cregganore, in Galway, more commonly known by the name of 
Toberelathan is on the N.W. brow of the Derrybrian mountains, 
six miles S.W. of Loughrea, and two furlongs east of the Gort 
road. There is a junction visible here, in a stream of the Old 
Red Sandstone, lying unconformably on the gray wacke slate, and 
. a little higher on the hill are several junctions, showing patches 
of yellowish conglomerate on the slate ; and in some places, a 
few perches of the lower bed or two only ; near the well called 
Toberelathan, in the stream, the blackish calcareous slate appears ; 
the lowest slate of the Carboniferous rocks, which is full of the 
usual fossils, especially Spirifer attenuata and Leptagonia ancdoga. 

Crbvenish, in Fermanagh, is one mile S.W. of Kesh, on the eastern 
shore of Lough Erne. This is a good fossiliferous district. 

Croppatrick, in Mayo, is one mile S.E. of Killalla. The arenaceous 
limestone here is fossiliferous. 

Cruicetown, in Meath, is two miles west of Nobber. 

CuiLMORE, in Mayo, is three miles east of Claremorris. Calcareous 
slate, with limestone, here has the usual fossils. Fenestellae 
are abundant. 

CuLLEENAMORE, in Sligo, is five miles west of Sligo, on the western 
side of Knocknarea mountain. This place is remarkable for the 
abundance of specimens of SypkonophyUia cylindrica, which are 
found in the fields, as they are disintegrated by the weather from 
the limestone cliffs of Knocknarea, and roll down the side of the 
hill. Some of those are three or four inches in diameter, and the 
. pieces a foot long ; but the whole fossil, as found at Kilglass, on 
the sea-shore, is two feet long. 
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CuLLiON, in Londonderry, is two and a half miles S.E. of Drapers- 
town, and five miles S.W. of Maghera. In a deep ravine on the 
N.E. brow of Slievegal lion mountain, the lower calcareous black 
shale contains a great profusion of beautiful fossils, among others 
Spirifer pinguis is very abundant. 

CuLTRA, in Down, is on the south shore of Belfast Lough, five miles 
N.E. from Belfast, and one mile N.E. from Holy wood. The rock 
here is much broken up by whin dykes. It lies on graywacke 
slate unconformably. One of those dykes forms the foundation 
of the little pier at this place, and to the west of this, the black 
shaly strata are well exposed at low water. About forty yards 
out from high water-mark, in some of the beds, the. scales of 
fishes {HohptychitLS Portlochii) are found very fine ; and imme- 
diately adjoining the pier in the fine black shale are millions of 
Cytherse, of several kinds. Similar fish scales and Cytherss are 
found in the black shale band which runs across the valley of 
the Moyola near Maghera ; and at the Bannagh river, near Kesh, 
in Fermanagh. From having fish remains of similar species 
found here as at Moyheeland, and the rock there having been 
supposed to be a band of black shale in the Old Red Sandstone, 
this was put in the same rock, it being impossible to fix its place 
here by visible superposition. It is very doubtful that it belongs 
to the Old Red. The rocks on the shore are much broken up 
with whin dykes, and between every two of them a rock of dif- 
ferent aspect is brought to the surface. There are red sandstone, 
red shale, red thin-bedded limestone, yellow magnesian lime- 
stone, and black and gray shale, all in the space of about half a 
mile, between high and low water mark. Those rocks in York- 
shire and Durham would be recognised as being in the vicinity 
of the upper part of the Coal formation, and of them, this bit of 
shore is very probably the equivalent. This would make this 
black shale belong to the coal strata, and the fish remains here, 
at Moyheeland, and the River Banagh, near Kesh, would be all 
common to that series ; indeed*, beside the fish remains, those 
• black shales and accompanying rocks in the three places just 
mentioned are identical in lithological character. 

CuRKEEN, in Dublin, is seven miles north of Malahide, and two miles 
south of Skerries. The quarries here, in light gray pure lime- 
stone, contain a variety of beautiful fossils. 

CuRRAGH, in Water ford, is one mile north of the village of Ardmore. 
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The road here is cut through, and shows some sections of shale, 
which afford specimens of the fossils usually found in those lower 
beds. 

CuRRAGHMORE, in Fermanagh, is four miles west of Kesh, on the 
north shore of Lough Erne. 

CuRRBNS, in Kerry, is six miles S.E. of Tralee, on the Killarney 
road, and about three miles S.W. of Castle Island. This is a 
very fine locality for the fossils of the calcareous slate, and they 
are got in a state of good preservation. 

CusACKSTOWN, in Meath, is six miles S.E. of Navan, and is in the 
lower part of the limestone. The rocks here contain the usual 
fossils. 

Deerpark, in Fermanagh, is two miles S.E. of Kesh; it is a loca- 
lity of the lower part of the limestone. 

Derrtgonellt is in Fermanagh, is eleven miles N.W. from Ennis- 
kUlen, on the west side of Lough Erne. Casts of fossils are 
found here in a quarry, in a soft yellow sandstone. 

Derrtloran, in Tyrone, is at the south end of the town of Cooks- 
town. Alternate beds of limestown and sandstone occur here. 
The sandstone is generally red ; but a thick bed, near the church, 
is of a greenish-gray colour. The limestone, like all hereabouts, 
is fossiliferous, some of it takes a high polish. 

Derrtnagapple, or Derrtnacapplekeagh, in Fermanagh, is four 
miles N.E. of Kesh. This is a locality of limestone, shale and 
sandstone alternating, with the usual fossils. 

Deserthartin, in Londonderry, is a small town, four miles south 
of Maghera. The limestone quarries here are not very fossilife- 
rous. Fish palates have been got in them. 

DoNAGHRiSK, in Tyrone, is two miles S.E. of Cookstown, and im- 
mediately west of the village of TuUyhog. Like Derryloran, 
limestone and sandstone are found here alternating. Some fos- 
sils are got in the limestone. 

DoNERAiLE is in the county of Cork. The limestone in this locality 
is fossiliferous. 

DoONFEENT, in Mayo, is eight miles N.W. from Killalla, and two 
N.W. of Ballycastle. This is a locality of the arenaceous rocks. 
Black shales predominate; but there are also thin beds of im- 
pure limestone. Some beds of the shale are very fossiliferous. 

DooRiN, in Donegal, is seven miles west of the town of Donegal, and 
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lies on the north side of Donegal Bay. The cliffs along the sea- 
coast here are very finely exposed — they are all black shale. 
This is a good locality for fossils. Fleurotomaria canalictdata 
is found here, and is a very scarce fossil elsewhere. 

Downs, in Armagh, is a quarter of a mile S.W. of the town of Ar- 
magh. The limestone of this locality is of reddish-gray colour, 
and contains palates, teeth, and spines of fishes. 

Drohard, in Lpndonderry, is two miles east of Draperstown, and 
about five miles S. W. of Maghera. A stream which flows north- 
ward from Slievegallion along the east boundary of this townland 
gives a good section of the rocks. The usual Modiola and Nu- 
cula of the lower black shale are found here, and Murchisonia 
ehngata is plentiful. 

Drumbrick, in Fermanagh, is four miles N.E. of Kesh, and one and 
a half north of Ederny. 

Drumcurren, in Fermanagh, is two miles N.E. of Kesh. 

Drumdoe, in Roscommon, is four miles north of Boyle, on the S.E. 
shore of Lough Arrow. The lower part of the limestone here 
is fossiliferous, and has a good variety. 

Drumgowna, in Fermanagh, is three miles N.W. of Kesh, in the 
calcareous slaty division. 

Drumkeeran, in Fermanagh, is two miles N.E. of Kesh. These loca- 
lities about Kesh are all in the shales, limestone, and sandstones, 
which alternate in this part of the country, and lie on the red 
base of the Old Red Sandstone. 

Drumlattert, in the county of Dublin, is on the sea-shore, two 
miles south of Skerries. The rock here is limestone, and fossi- 
liferous. 

Dbummanmore, in Armagh, is one mile N.E. of the town of Armagh. 
The limestone here contains a good variety of fossils. 

Drumnagroagh, in Donegal, is one mile S.E. of Ballyshannon. The 
limestone here is at the surface, and fossiliferous. 

Drumod, in the county of Leitrim, is a village about twelve miles 
north of Longford, on the mail-coach road. A few perches north 
of the town, on the Mohill road-side, calcareous slate is found, 
containing abundance of fossils ; and one mile N.W. of Drumod, 
on the Shannon shore, is yellow sandstone, and black shale, the 
latter containing Modiola, and other fossils usually found in that 
position. 
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Drumowen, in Tyrone, is two miles west of Drumquin. The same 
band of limestone, containing the same fossils, crosses this town- 
land, which is found in Drumscraw and Cavansallagh, the ad- 
joining townlands. 

Drumreagh Etra, in Tyrone, is four miles N.E. of Dungannon, on 
the Stewartstown road. The limestone here is supposed to be 
of the upper part, from its immediate proximity to the Coal 
Island coal district 

Druhrbask, in Fermanagh, on the west shore of Lough Erne, is 
one mile north of the village of Church-hill. It is a good loca- 
lity for black shale fossils. 

Drumscraw, in Tyrone, is one mile S.W. of Drumquin. The band 
of gray limestone which crosses this townland contains a great 
variety of the usual fossils of the limestone. 

DuNDONAGH, in Monaghan, is six miles north of Monaghan, and two 
miles S.E. of Emyvale. 

DuNKiNEELT, in Donegal, is a small town, ten miles west of Donegal. 
This is a sandstone locality, and has the usual alternations of 
sandstone, limestone, and shale, found at the base of the Carbo- 
niferous limestone »in the N.W. parts of Ireland. The rocks 
mostly dip S.E. about 10°. The locality abounds in fossils. 

DuNKiT, in Kilkenny, is three miles north of the city of Water- 
ford. Large excavations have been made here in limestone ; but 
the rock is not fertile in fossils. The calcareous slate which 
underlies it, and is exposed about the entrance to the quarry, 
yields fossils plentifully, and in a good state. 

Edenacrankon, in Tyrone, is four miles S.W. of Dungannon. The 
rock is the lower part of the limestone, with its interlaminated 
slate. 

Edenasop, in Tyrone, is five miles S.W. of Castlederg. 

Ederny, in Fermanagh, is two miles east of Kesh. 

Enagh, in Armagh, is seven miles west of Armagh; about a quarter 
of a mile S.E. of the village of Tynan. Teeth and spines of 
fishes are found in the light reddish-gray limestone, as at the 
Downs, near Armagh. 

Fallagloon, in Londonderry, is two miles west of Maghera. . The 
mountain stream which forms the east boundary of this town- 
land exposes a good section of the Old Red Sandstone; and the 
black shales, about a mile up from the chapel, contains a profu- 
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sion of the usual fossils of that division of these lower beds. 
Axintis nuctdoides is got in whole masses; Modiola Macadami, 
and Modiola svhparaUela^ abundant; seven species of Cytherse 
have been got, and scales of Holoptychitts Forthckii. A band of 
gray shale crosses the Moyola from this to the White river; this 
band is supposed to have the Old Red Sandstone under and 
over it. See Mot/heeland, 

Farmacaffly, or Redbarn, in Armagh, is one mile S.W. of Armagh, 
Fish remains are got in the limestone here, — palates, teeth, and 
spines. 

Fasglassagh, in Tyrone, is four miles N.E. of Ballygawley. The 
lower black shales abound here, and contain the usual fossils. 

Fellow' 8- HALL, in Armagh, is seven miles west of Armagh — a lime- 
stone locality, and fossiliferous. 

FiNNER, in Donegal, is three miles S.W. of Ballyshannon, on the 
south side of the mouth of the river Erne. The rocks are so 
well exposed by the action of the waves that it is an excellent 
locality for the fossils of this part of the series. 

Flemingstown, in Meath, is six miles west of Balbriggan, and one 
mile N.W. of the village of Naul. About the chapel of Clonal vy 
the limestone is light gray, and the fossils come out well. 

Fort- WILLIAM, in Cork, is one mile and a half S.W. of Doneraile, on 
the Mallow road. A good limestone locality for fossils. 

Glenbane. — See Lackagh. 

Granard, in Longford, is a small town, situated on the lower shales 
and sandstones of the carboniferous rocks. Numerous fossils 
occur here. 

Grangemore, in Roscommon, is three miles S.W. of Boyle, and two 
north of Frenchpark; an extensive field of limestone spreads 
over this part of the country, but does not contain a great va- 
riety of fossils. Orthis jUiaria is common. 

Greaghs, in Donegal, is three miles S.£. of the town of Donegal, 
and half a mile east of the village of Laghy. The fossils of the 
lower black shales are abundant here. 

Gubbaroe, in Fermanagh, is two miles S.W. of Eesh, on the east 
shore of Lough Erne. This is a good locality for fossils. 

Gurteenroe, in Cork, is two miles north of Bantry. The rock here 
is calcareous slate. No good excavation is exposed, but hum- 
mocks of slate on the road side afford crinoid stems and fenestellas. 
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HoLEOPEN Bat, in the county of Cork, is six miles south ofKinsale. 
Goniatites, and shells much resembling Posidonise, are got here 
in black slate; the slate and the fossils much altered and dis- 
torted, apparently by metamorphic action. The kinds would 
suggest the idea that the slate is an altered millstone grit. 

Hook Head, or Hook Point, in Wexford, is situated on the east 
side of Waterford Harbour, and the shore here affords a fine sec- 
tion of the lower part of the carboniferous rocks. First, red 
conglomerates and red sandstone, with some beds of yellow in as- 
cending southwards, and a few beds of red or blue shale ; the 
upper part all yellow or gray, and a little calcareous, and it is 
in these the fossils first appear. Next comes a series of thin beds 
of limestone, and black shale alternating. The limestone rises 
in large flags, of which both sides are covered with a profusion 
and variety of fossils. This is on the townland of Portersgate. 
Over it lie yellow sandstone and calcareous gray sandstone, 
and this again is succeeded by thin beds and afterwards thick 
beds of limestone alternating with shale, for more than a mile 
along the shore, but nearly level. Next, towards Hook Point, 
the whole becomes limestone, with but a few and very thin 
beds of shale. In the whole peninsula, the rock is so well 
exposed along the sea-shore that it is one of th^ finest localities 
in Ireland for fossils. Very fine specimens of crinoid heads have 
been found near the Point. They are usually got in the thin 
beds of shale which separafe the limestone beds, where the ac- 
tion of the waves carries away the soft matter of the shale, and 
leaves them standing in relief on the surface of the bed of lime- 
stona In considering them, on the spot, the idea is suggested 
that they grew on the surface of a bed of limestone in the sea — 
as seaweed now does — that a flood came over the place, charged 
with sand and mud, and killed the animals, which, therefore, lay 
dead, and were buried in the muddy deposit left by the waters, 
which is usually from three to six inches thick between the beds 
of limestone. The heads and stems, for some feet in length, are 
got together, lying in these thin shale beds, and in some cases 
have all their fine markings beautifully shown. 

Horath, in Meath, is five miles north of Kells. The rock is the 
dark limestone, which lies near the base of that subdivision. 
Several fossils are found in it — Bdlerophon apertus and Pkuro- 
rhyncm gigantms are common. 
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HowTH, in Dublin, is nine miles east of Dublin. A fine quarry of 
limestone occurs here, the rock being also well exposed on the 
shore, a little to the north of the village, and contains the usual 
fossils. 

Inver, in Donegal, is situated on the sea-coast, seven miles west 
of Donegal, This locality is all in black calcareous slate and 
shale, of the lower part of the limestone division. 

Kesh, in Fermanagh, is thirteen miles N.E. ofEnniskillen, near the 
N.E. angle of Lough Erne. The development of the sandstone, 
to the north of this place, with its alternations of limestones 
and shales, is remarkable. 

Ejlbride, in Mayo, is seven miles N.W. of Ballina, and two miles 
N.E. of the village of Bally castle. The rock is limestone, with its 
shales, and this place shows it well, being surmounted by sand- 
stone. The place is rich in fossils. Atrypa gregaria occurs in 
masses; it has been only found here, at Ballinglen, which maybe 
said to be part of the same series of beds, and in the White river, 
near Draperstown, in Londonderry, 

EiLCAR, ia Cavan, is two miles S.W. of Belturbet. The rock here 
is limestone, and fossiliferous. 

EiLGOMMOCK, in Longford, is three miles N.W. of Bally mahon, a 
lower limestone locality, and fertile in fossils. 

Kilgummin, in Mayo, is on the sea-coast, five miles N.W. of Killala. 
This is a locality of alternations of limestone, shale, and yellow 
sandstone, and contains many varieties of the fossils usually found 
in this position. 

KiLCURRT, in Louth, is four miles N.W. of Dundalk. In this loca- 
lity is found red sandstone, some black shales, and some lime- 
stone, as also yellow sandstone. The shales especially have fos- 
sils. 

KiLDRESS, in Tyrone, is two miles westof Cookstown. In the river 
here is found a section of red shale, which contains the usual fos- 
sils of the black and gray calcareous shales, especially trilobites 
and corals, and this is the only locality where such fossils have 
been got in red shale. A little higher up, or westwards in the 
river, is found a red sandstone also, which contains abundance of 
casts of fossils. Atrypa canalis and Atrypa laticosta are got in 
this sandstone. 

KiLGLASS in Sligo, is eight miles north of Ballina, on the sea-shore, 
on the east side of Killalla Bay. The limestone is well exposed 
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here, and affords some of the finest specimens of Siphonophyllia 
cylindrtca. There are several whin dykes here, running in an 
east and west direction, cutting through the limestone rock. 

KiLLAGHTEE, in Donegal, is situated on the sea- shore, eleven miles 
west of Donegal, and one mile S.W. of the village of Dunkineely. 
This locality is in the lower shales and limestones, and the sec- 
tions are well exposed by the action of the water, and contain 
much fossils. 

KiLLESHANDRA, in Cavan, is a small town. It stands on yellow sand- 
stone, but over this lies limestone with shale, which is partially 
quarried, about two furlongs west of the church. This limestone 
contains a great variety of fossils. 

KiLLiNAMACE, in Water ford, is three miles S.W. of Clonmel, near 
Knocklofty bridge. Calcareous slate occurs here at the road-side, 
which contains a profusion of fossils. 

KiLLiNGLT or Ballea, in Cork, is five miles S.E. of Cork, and two 
miles N.W. of Carrigaline. The calcareous slate here contains 
only one group of slaty beds between the yellow or upper part 
of the sandstone and the overlying limestone. 

KiLLOGUNRA, in Mayo, is two miles S.W. of Killalla. The lower 
shales and limestones occur here, and are fossiliferous. 

KiLLUKiN, in Roscommon, is about one mile S.W. of Carrick-on- 
Shannon. The rock is limestone, and very fossiliferous. 

KiLLTBRONE, in Mayo, is one mile N.W. of Killala. The fossilife- 
rous rock here is an oolitic limestone, nearly black, and appears 
covered by yellow sandstone. 

KiLLTCLOGHT is in Fermanagh. It is about a mile and a half S.E. 
of Lisbellaw. A river flows down into the valley southwards, 
in which yellow sandstone and the accompanying shales and 
limestones are exposed, in which are found the usual Modioli, 
Nucul8B| &c of the lower shales. 

KiLLTGREAN Upper, in Monaghan, is about two miles N.E. of the 
little town of Emyvale, a locality of limestone, shale, and sand- 
stone, the two former having fossils. 

KiLLTMEAL, in Tyrone, is half a mile east of Dungannon. On ac- 
count of the vicinity to the coal district of Coal Island, the rock 
here is supposed to be the upper limestone, but there is no 
visible junction to verify this supposition. The quarries, which 
are extensive, afford a good variety of fossils, and there are some 
vertical cracks, which admit water from the surface, and which 
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are in a decomposing state for two or four inches inwards from 
the surface of the crack, and in this part of the rock are found 
the most beautiful fossils, of a purely white colour, with all their 
most delicate markings, in a high state of preserration. The 
pores of fenestellse, and the finest striae of pectens are seen under 
the magnifier. Prodtuia latisstma is abundant here, though 
scarce in other localities. 

EiLALACDUAGH, in Clare, is five miles S.W. of Gort Fossils are not 
plentiful in the limestone here. 

KiLMALLOCK, in Limerick, is a limestone locality. There are large 
quarries in the vicinity, and the usual fossils of the limestone 
come out in abundance, and show the markings uncommonly 
well. 

KiLMORE, in Armagh, is six miles N.E. of the town of Armagh. 
The dip of the limestone, which is fossiliferous here, is about 
15° N.W. 

KiLTULLAGH, in Roscommou, is eight miles S.W. of Castlereagh. 
The lower part of the limestone is the rock here. 

Knockagh, in Louth, is three miles N.W. of Dundalk. The rock 
is limestone with shale, interstratified near the base of the lime- 
stone subdivision of the Carboniferous system. 

Knocknarea, in Sligo. — See Culleekamore. 

Knogkninnt, in Fermanagh, is a steep high hill, on the west side of 
Lough Erne, ten miles south-east of Enniskillen. The rock is a 
light gray limestone, and it contains here some beautiful fossils, 
especially Fenestellse, on the west side, half way up the hiU. 

Knockonny, in Tyrone, is half a mile north of Bally gawly. A yel- 
lowish calcareous slate occurs here, in a stream in which a pecu- 
liar Pecten is abundant, and no other fossil. It has been called 
Pecten Knockonniensis from this place. 

Lackagh, in Tyrone, is one mile west of Drumquin. . In the low 
part of this townland, near the bridge, limestone occurs, which 
yields beautiful specimens of Producta hemispherica. 

In the high part, or western end, is a ravine called Glenbane, 
in which a stream has made a deep cut in the black shale; this is 
one of the best localities in Ireland for fossils. I believe these black 
strata to be the millstone grit, or lower part of the coal forma- 
tion. On the banks of this stream, if the grass and soil be dug 
away, near the top, the rock is soon laid bare, and this upper 
decomposing part of it yields the finest casts of fossils, which come 
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out well. Where a vertical crack occurs in the rock, which has 
admitted water for years, the rock becomes partially decomposed, 
for six or twelve inches away from the opening, and this part 
also yields the fossils clean. The sound shale also contains them, 
but they cannot be got well out. There is no cleavage in the 
shale here, as at Ballinacourty, or other parts of the south of 
Ireland. The mass of the hill is composed of strata, lying nearly 
level. 

Lacken, in Roscommon, is three miles S.E. of Athleague. The 
country for many miles about this place is limestone, light gray, 
and unmixed with shale, 

Laght, in Donegal, is a village four miles south of Donegal, on 
the Ballyshannon road. This locality is near the base of the 
limestone. 

Lane, in the county of Dublin, is on the sea-shore, two miles S.E. 
of Skerries. The limestone rock is well exposed here. An area 
of some acres of it on the surface between high and low-water 
mark is dolomite. 

Laracor is in Meath, two miles south of Trim. Light gray lime- 
stone occurs here, and contains a good variety of fossils. 

Laraoh, in Cavan, is six miles east of Cavan, and one mile north 
of Stradone. In this place is a basin of the lower part of the 
Carboniferous rocks, comprising sandstone, shales, and limestone, 
resting on the graywacke slate of the surrounding country. 
Fossils are found here. ^ 

Larganmore, in Mayo, is fourteen miles west of Crossmolina, and 
four miles west of Corick bridge. Immediately north of the 
Belmullet road rises a series of beds of black shale, with a few 
beds of impure blackish limestone. A great variety of the black 
shale fossils, as Modiolss, Nuculse, Cypricardise, Cytherse, &c., 
are found here. These shales are over the Old Red Sandstone. 

Leam is in Fermanagh, two miles east of the village of Tempo, and 
three miles west of Fivemiletown. The Manyburns river flows 
here through the lower shales, and affords sections which yield 
the usual fossils. Cypricardia socialis is found in great abun- 
dance. 

Leck is in Monaghan, two miles north of Glasslough, is on lime- 
stone which contains fossils. 

Lisardrea is in Roscommon, two miles S.W. of Boyle. This is a 
limestone locality, but not very foesiliferous. 
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LiSMORE, in Tyrone, is half a mile S.W. of Clogher. All the strata 
here are fossiliferous, up to the sandstone which lies south of 
Clogher. 

LiSNAFASTE is in Donegal, five miles south of the town of Donegal, 
and one mile and a half S.E. of the village of Laghy. About 
three furlongs south of the village of Ballinakillew is a little 
bridge, and the bed of the stream that flows through it is on 
black shale, which affords fossils of great variety, and of great 
beauty. A few chains south of this bridge, on the road- side, is 
an excavation made for repairing the roads, and the shale or 
slate here yields millions of fossils; this shale is calcareous, 
lying over the Old Red Sandstone, and at the base of the lime- 
stone. 

Little Island is in Cork, four miles east of the city. The lime- 
stone here is light gray, and very pure, and contains abundance 
of fossils, of those usual in the lower limestone in other parts of 
Ireland, with this difference— that they are in general distorted, 
as are all the fossils in the limestone of this county, and also in 
the county of Waterford, and part of Kerry. If a line be drawn 
upon the map of Ireland, from Waterford to Kanturk, and pro- 
duced from Kanturk to Killarney, all the fossils south of this 
line are distorted, both in the slates at the base of the limestone 
and in the limestone itself. This circumstance is likely to have 
some connexion with the violent convolutions and steep dip of 
the strata apparent in this part of the country, while it is quite 
otherwise in the midland counties, where the strata lie level, or 
nearly so. South of this line also, the soft black strata, which 
in the northern counties are shale, here deserve the name of 
slate, from superior hardness and distinct cleavage; even the 
massive limestone has strong cleavage lines. 

Magheranore, in Sligo, is two miles east of the small town of To- 
bercorry. The limestone here has fossils, especially Lithoden- 
drons, and other corals. 

Magherennt, in Tyrone, is one mile S.E, of Drumquin. The 
limestone here is impure and siliceous, and belongs to the lower 
portions of the formation ; it contains some fossils. BeUerophon 
comuarietis is found here. 

Malahide is in the county of Dublin, nine miles N.E. of the city. 
The rock here is calcareous slate, of which the limestone and 
shales are well exposed on the sea- shore, and yield a great vari- 
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ety and abundance of fossils. Opposite the new hotel, under 
high- water mark, is found Plmrorhyncua (diforme^ which also 
occurs in rocks of similar lithological character at Poulscadden, 
and at Ballinacourty. Pleurorhyncw fusiformia is almost pecu- 
liar to this locality, only one other specimen having been found 
at Hook. 

Manorhamilton is a small town in the county of Leitrim. Haifa 
mile S.K of the town there is a mill, and the stream which works 
it flows westward through black shale at the base of the lime- 
stone, which yields a good rariety of fossils. The limestone 
occurs here also. 

Meeuck Chapel, Clare. — See Clonlara. 

Meencarigaoh, in Tyrone, is five miles S.E. of the town of OasUe- 
derg, on the Pettigo road. The black shale here affords a good 
yariety of fossils. 

MuDLETON 'is a small town, thirteen miles east of Cork. The 
gray limestone hereabouts contains the usual fossils, well pre- 
served. 

Milleoent, in Eildare, is four miles north of Naas. The limestone 
here affords a profusion of fossils, and, as it is taken to Dublin 
by canal for economical purposes, those fossils have become bet- 
ter known than those of most other localities. Some of the beds 
appear to be formed of a mass of organic matter, which still 
contains many undescribed forms. 

Miltowk Malbay, in Clare, is on the western coast. About the 
town the rock is of the coal-measures of that county. 

Milvertok, in the county of Dublin, is one mile S. W. of Skerries. 
The light gray limestone of this place yields numerous varieties 
of fossils. Euomphaiua rotundatua is plentiful. 

Mohill is in Leitrim. The rock is calcareous slate hereabouts, and 
contains many varieties of fossils. 

MoNADVFF is in Longford, six miles N.E. of Newtownforbes, and 
one mile N,£. of the village of Drumlish, at the southern base 
of Cairnclonhugh mountain. The limestone and calcareous slates 
of this locality afford the usual fossils of the lower beds, and, in 
addition, some beautiful spines and scales of fishes. 

M(»TAt}HAN is the chief town of the county of that name. The 
quarry at the infirmary is a gray limestone, very siliceous ; it 
dips nox'thward from the gray wacke slate hills. It is of the 
Vol. VII. Pabt 1, E 
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lower beds. It contains Orthis crenistria^ and Orthis Kellii, but 
no other fossils were got in it at this place. 

MoNEYNEANY, in Londonderry, is seven miles west of Maghera, and 
four N.W. of Draperstown. A stream, which crosses the Dun- 
given road, forms the barony bounds here, and some red and 
purple shales overlying the Old Red Sandstone afford a few of 
the fossils found in the black shales. 

MooRE, in Roscommon, is three miles east of Ballinasloe. The light 
gray limestone of this district produces abundance of fossils. 

MoRERA, in Leitrim, is four miles S. W. of Manorhamilton, on the 
Sligo road. Here, near the junction with the mica slate of 
Benbo mountain, fossils are found in the limestone and shale. 

MoYHEELAND, in Londonderry, is five miles S.W. of Maghera. The 
village of Draperstown stands on part of this townland. On 
the south bank of the Moyola river, a few yards above the forge 
bridge, very fine specimens offish remains are got in abed of black 
shale, at about the summer level of the water. Scales of Holopty' 
chiusFortlockii, spines of Gyracanthus, and numerous large bones, 
were obtained ; also a tolerably perfect specimen of a whole fish, 
somewhat farther up in the river, in a bed of black shale near the 
north bank. The black shale and slate in the Moyola at this 
place is part of a band which crosses the valley from Fallagloon on 
the N.E. by the forge bridge, to the White river on the S.W., 
being two to three miles long, and about a quarter of a mile wide. 
This band was supposed to be in the Old Red Sandstone, because 
that rock occurs to the west of it, and white sandstone to the east, 
at Gortahurk and other places, succeeded by gray mountain lime- 
stone near Desertmartin, all dipping the same way, eastward. The 
same species offish remains occur in the black band ironstone near 
Glasgow, in the coal district there ; and this circumstance, toge- 
ther with the colour and general lithological character of the shale 
itself, seems to be a presumption that this Moyola band of black 
shale is of the coal formation, and not belonging to the Old Red 
Sandstone. If so, it must be a mass which slipped down between 
two parallel faults, a circumstance not uncommon, and especially 
probable in a neighbourhood beset with dislocations. It has the 
basaltic protusions about Maghera covering it on the north-east 
end, and is terminated by the great greenstone of Slieve Gallion 
on the south west. Besides all this, a red sandstone covers this 
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gray band, near the north end in the Fallylea river, which I be- 
lieve to be the New Red Sandstone. This rock often covers the 
coal formation, where that occurs, in all the country lying west 
of Lough Neagh, in its vicinity. See Cultra. 

MoYMORE is in Clare, seven miles east of Ennis, and two miles S.W. 
of the village of Tulla. The limestone about here affords many 
species of fossils, in a high degree of preservation. 

MucKRUSs, in Kerry, is three miles south of Killarney. Calcareous 
slate is got here, full of the usual fossils. 

MuLLAGH, in the county of Meath, is three miles north of Kilcock. 
The black shale of this locality abounds with the usual fossils 
of that subdivision of the formation. 

MuLLAGHBOT is in Monaghan, two miles east of the village of Emy- 
vale. Fossils are abundant at this place. 

MuLLAGHFARRY, in Mayo, is one mile S.W. of Killala. The black 
shale and limestone abound with fossils in this locality. 

MuLLAGHFiN is in Meath, eight miles S.W. of Drogheda, and two 
miles west of Duleek. The limestone here is light gray, very 
fossiliferous, and the fossils come out of the rock in good preser- 
vation. Several species of Martinia, Eeticularia, and Spirifera, 
are got here. There is one thick bed of limestone, composed 
altogether of a mass ofSptrifer Uriiy or Spirifer unguicttlits, as it 
was called. Here also was got a specimen of Producta maximay 
as large as a man's head. 

MuLLAGHTiNNT is in Tyrone, half a mile east of Clogher. Here the 
black shales, in a stream that flows down the hill northward, 
afford a good display of the fossils usually found in it. Modiola, 
Nucula, Axinus, <&c., are abundant, and the specimens good. 

MuLLALiss, in Monaghan, is two miles east of Emyvale. This loca- 
lity contains many species of Producta, and other fossils in the 
limestone. 

MuLLAWORNiA, in Longford, is two miles N. W. of Ballymahon. 
Here is a pretty large hill of limestone, with fossils, on the bank 
of the Royal Canal. 

MuLLTLUSTT, in Monaghan, is four miles S.W. of Carrickmacross. 
This is a limestone locality, but not very rich in fossils. 

MuLNAHUNCH, in Tyrone, is five miles S.W. of Dungannon. The 
rock is limestone, and fossiliferous. 

Nenagh is in Tipperary. There are quarries in the limestone, half 
a mile west of the town, in which fossils are got. 
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Newcastle, in Tipperary, is eight miles east of Clogheen. The 
rock is dark-coloured slate, and fossiliferous. 

Old Leiohlin is in Carlow, seven miles S.W. of Carlow, and two 
miles west of Leighlinbridge. The limestone occurs here, and 
at its junction with the overlying millstone grit of the Castle- 
comer district, fossils are numerous, and some beautiful casts 
are found in old excavations, where the flinty limestone has been 
exposed to the weather. 

Oldtown is in Dublin, one mile and a half N. W. of Swords. The 
limestone, of a light gray colour, shows itself here, and contains 
a good variety of the usual fossils. Euomphalus peniangtUatus is 
abundant. 

OuGHTERDBUM is ID Fermanagh, three miles S.E. of Belleek, and 
six S.£. of Ballyshannon. The limestone occurs here, and is, as 
usual, fossiliferous. 

Paget Pbiort, in the townland of MuUagh, is four miles north 
from Kilcock* It is a locality of black slates of the millstoxke 
grit, and contains Posidonis and Goniatites. 

PouLSGADDBN, in the county of Dublin, comprises a little of the 
shore and rocks at low water, immediately south of Howth Har- 
bour. The rock is calcareous slate, and has abundance of the 
usual fossils. The beds under high water are decomposed for 
nearly a foot inwards from the surface, and the fossils come 
beautifully marked out of them. 

Prughlish, in Tyrone, is three miles west of Drumquin. This is 
a black shale district, in millstone grit, which contains the usual 
dossils abundantly. 

Raham's Bat is in Donegal, on the sea-shore, one mile S.W. of 
Dunkineely village. The rocks here are exposed to the action 
of the waves, and yield an abundant supply of fossils. There 
are sandstone, some limestone, and much black shale. 

Baheendorak, in Carlow, is four miles S.W. of Carlow. The up- 
per part of the limestone here yields some fossils. It is exten- 
sively quarried for tombstones and architectural work. One 
of the beds contains Frodtusta hemisphtrica and Producta co- 
moides^ and the quarrymen call this the half-moon bed. Other 
fossils are found, but not plentifully. 

Rahoran, in the county of Tyrone, is two miles north of Fivemile- 
town. The fossils of the black shale here are got out in the 
finest state of preservation, and are very abundant. Ptmnea 
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Tkompsonif a scarce fossil, is very plentiful here, and many new 
species. They are got in the bed of a stream which runs south- 
ward at this place. 

Rathcuhe is in Longford, about one mile south of Lanesborough. 
This is all a limestone country, and yields a variety of fossils. 

Rathoillen is in Meath, two miles north of Nobber. The lime- 
stone of this place contains a good variety of fossils. 

Rathmotle, in Roscommon, is five miles south of Frenchpark. The 
limestone of this district yields some fossils: Orihia jUiana and 
some others are got in a good state of preservation. 

Redbarn, in Armagh, is in the townland of FarmacalBiey, a mile 
S.W. of the town. The limestone here yields fish remains of 
many species, similar to those found at Castle Fspie and other 
places. 

Ring, in Fermanagh, is two miles N.£. of Fnniskillen. A dark 
limestone here, which is interstratified with shale, contains 
many varieties of those fossils which are usual in the lower beds 
of limestone, as L^tagonia analoga, Orthis crenigtriay &c. &c. 

RiNGASKiDDT, in Cork, is eight miles S.£. of Cork, on the shore, at 
the west side of Cork Harbour, opposite Spike Island. The 
calcareous slate, which is found here, yields a profusion of fossils. 

RiNOSTOWN is in the Queen's County, one mile and a half N.K of 
Mountrath. Calcareous slate occurs here, which is full of the 
usual fossils. A limekiln was built here of the slaty rock, and 
when it had been in use some time was thrown down, and the 
calcareous slate, from the operation of the fire, gave out the 
fossils in the most beautiful state of preservation, often turned 
white, showing the most delicate markings of both corals and 
shells. 

RoBOOMMON, in the county of Roscommon, is the chief town of the 
county. It stands on limestone of a light gray colour, which 
contains but few fossils. EuompJialus cristatua was got here in 
the quarries, half a mile west of the town. 

RouGHAK, in Tyrone, is four miles N.£. of Dungannon, on the 
Stewartstown road. There is much confusion in the stratifica- 
tion here, but the limestone, from its close proximity to the 
coal strata, is supposed to be of the upper part: it contains some 
fossils. 

RouNDWOOD is in the Queen's County, three miles N.W. of Mount- 
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rath. The calcareous slate of this place contains the usual fos- 
sils, and in abundance. 

Rush, in the county of Dublin, is a village on the sea-shore, sixteen 
miles N.E. of Dublin, and seven N.E. of Malahide. This is a 
calcareous slate locality, and the rocks on the shore are well ex- 
posed ; but it may be said of them generally that they contain 
very few fossils. The rocks in some places are very much con- 
torted. Towards the south, near the village, there are a few beds 
of limestone in the black slaty rock, and there is one place, half a 
mile north of the village, where a bed of pure gray limestone, 
about nine inches thick, contains many of the fossils peculiar to 
the gray limestone; but to the north of this place, for a mile, 
no fossils were found. 

Salmon, in Dublin, is three miles south of Balbriggan. The quar- 
ries here are in light gray pure limestone, like that at Milver- 
ton and Bally kea, and contain a variety of fossils. 

ScARiFF, in Clare, is a small town, eight miles N. W. of Kilaloe, and 
nineteen miles east of Ennis. The town stands in a limestone 
valley, which runs east and west. The rock is fossiliferous. 

ScRAGHT, in Tyrone, is six miles S. W. of Castlederg. This is a lo- 
cality of shales, sandstones, limestones, and ironstones^ and con- 
tains many fossils. 

Shanbally, in Cork, is five miles S.E. of the city, and one mile S.W. 
of Monkstown. The calcareous slate here is full of fossils. 

Shean, in Fermanagh, is on the west shore of Lough Erne, less than 
a mile north of the village of Churchhill. Black slate, which 
here comes in contact with a greenstone dyke, contains corals, 
which are all turned white near the dyke, but of the usual colour 
of the rock at a few yards distant. 

Shrule, in Longford, is four miles N.E. of Ballymahon. This is a 
limestone and a fossiliferous locality. 

Slane, in Meath, is a small town. Half a mile east of it are lime- 
stone quarries, which afford the usual fossils. 

Spierstown, in Donegal, is two miles east of the town of Donegal, 
and north of the Londonderry road. The limestone and shales 
which occur at the base of the carboniferous limestone are found 
here, and contain fossils. Athyris depressa is got here plenti- 
fully. 

St. Doulough's, in Dublin, is five miles N.E. of the city, on the Ma- 
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lahide road. A large limestone quarry is opened here. Over it 
is seen the base of the black flags and shales dipping southwards 
10** to 20**. Under the limestone, in the centre of the quarry, 
an extremely fine-grained black shale or slate is found, which 
contains Productse, Pectens, and other fossils, on which are seen 
the most beautiful and delicate markings under the magnifier. 
This must be the calcareous slate. The usual fossils occur in 
the limestone. Encrinite stems are most abundant in some of 
the upper beds. Spirtfer pinguis, a fossil generally scarce, is 
abundant here. 

St. John's Point, in Donegal, is on the north coast of Donegal Bay, 
fourteen miles N.W. of Donegal, and four miles S.W. of Dun- 
kineely. The Point here is limestone, but the peninsula inwards 
is composed of the lower rocks along the shore ; on both sides of 
this peninsula the rocks are unusually well exposed, and fossils 
abundant 

Streamhill is in Cork, three miles north of Doneraile, at the south 
base of the Gal tee mountains. > 

Streedagh, in Sligo, is on the coast, ten miles N.W. of the town of 
Sligo. The lowest beds of the limestone occur here, and are 
well exposed. Siphonophyllia cylindrica occurs in great abun- 
dance, and very large specimens. A man might walk on the bed 
of the rock, stepping from specimen to specimen of this fossil for 
several hundred yards. The fossil is above two feet long, and 
two to three inches in diameter. 

SwANLiNBAR, in Cavan, is ten miles S.W. of Enniskillen. This lo- 
cality has both calcareous slate and limestone, as also millstone 
grit. 

Swellan, in Cavan, is about a mile N.W. of the town of Cavan. 
The rock is calcareous slate, and has some fossils. They are, 
however, rather scarce. 

SwiNEFOBD, in Mayo, is a small town. It is on limestone, which is 
not extensively quarried hereabouts, but contains the usual fos- 
sils where it is seen. 

Tankardstown, in the county of Cork, is six miles N.E. of Done- 
raile, and one and a half miles N.W. of Kildorrery. It is in a 
limestone locality, and very good fossils are got in it. 

Termon, in Roscommon, is half a mile west of Boyle. There is a 
geological peculiarity in this place. The calcareous shale ap- 
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pears to be wanting. In the Termon quarry the beds of gray 
limestone are seen resting on yellow sandstone directly. These 
lowest beds of limestone contain a profusion of Orthis papUliona- 
cea and Orihis crenistria, with but few other fossils. 

TiNNEKiLL, in the Queen's County, is three miles N.£. of Mountmel- 
lick, on the Grand Canal banks. This is a fossiliferous limestone 
locality. 

TiNNTCAHiLL, in Donegal, is two miles east of the town of Donegal, 
on the south side of the Londonderry road. The rock here is 
composed of limestone beds, with black shale interstratified. The 
limestone beds contain a variety of the fossils usually found in 
the lower divisions of the carboniferous limestone, as Orthis ere- 
nistria, Leptagonia analoga^ &c. 

TiRUCKEN, in Longford, is three miles N. W. of Ballymahon, on the 
banks of the Royal Canal. The limestone here is fossiliferous, 
and yields good specimens of Nautilus, Temnocheilus, &c. &c. 

ToBEROBT, in Roscommon, is two miles N.W* of the village of Tulsk 
on the French parkroad. The limestone here is oolitic, and con- 
tains a good variety of fossils. 

ToNTELiDA, in Monaghan, is three miles north of Carrickmacross, 
on the mail-coach road-side. Good specimens afProducta hemi" 
spherica, and other fossils, are got here in the limestone. 

ToNTSHANDENNT, in Mouaghan, is two miles NJS. of Emyvale. 
This locality is on the lower part of the limestone, and yields 
fossils. 

ToRNABOAN, in Antrim, is on the sea-shore, one mile and a half east 
of Ballycastle. There are two beds of limestone here, under 
high- water mark, which dip south 8^, and contain fossils. The 
coal district of Ballycastle lies immediately over those beds, 
which, if that be millstone grit, would put them in the position 
of the upper part of the limestone ; but they are indeed very 
unlike the appearance of this rock in other localities in Ireland. 
From the description given of the Scotch coal rocks about Bur- 
diehouse, they appear to be almost identical with the Ballycastle 
coal district, and the fossils, both shells and fish remains, got 
lately in the Scotch coal rock, are the same as those found in the 
lower shales in the Irish carboniferous rocks, as at Cultra, Dra- 
perstown, Drumlish, Kesh, &c. 

TUBEBELATHAN. — iSee CbEGGANOB^ 
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ToLLYARD, in Armagh, is one mile north of the town of Armagh. 
The limestone here is fossiliferous. 

TuLLYNAGAiGT is in Fermanagh, one mile and a half S.E. of Kesh. 
It is a lower limestone locality, interstratified with calcareous 
slate. 

TuLLYORAN, is in the county of Leitrim, one mile east of Mohill. 
The rock is limestone, light gray, and very fossiliferous. 

TuMPHER is in the county of Tyrone, one mile S.W. of Stewarts- 
town. The limestone has some beds of shale in it, which con- 
tain corals of various species. Astrea crmvlare is got in very 
fine specimens. 

UssAUN, in Leitrim, is half a mile west of Mohill, a little to the 
north of the road, in a stream; the black shale affords abundance 
of fossils of great variety and beauty. 

Walterstown, in Meath, is seven miles S.E. of Navan. It is a mill- 
stone grit locality, and in the black shale are found three or four 
species of Posidonia. 

Westport is a small town in the county of Mayo. Gray limestone 
occurs near the town, in a large quarry, which contains some fos- 
sils. 

White Bivbb, in Londonderry, near Draperstown. — See Coeick. 

Whiting Bay is in the county of Waterford, two miles east of 
Toughal, and nine miles south of Dungarvan. The calcareous 
slate here affords numerous species of fossils, mostly in the state 
of casts, as is the case with all the slate fossils of the counties of 
Waterford and Cork, at least near the surface, where the slaty 
rocks have been partially decomposed. 



list of several post-towns, with fossil localities in their 

vicinities. 

Abdmore. — Ardoe, Curragh. 

Armagh. — Annahugh, Ballygasey, Benburb, Calragh, Downs, Drummanmore, 

Enagh, Farmacaffly or Redbam, Fellows* Hall, Kilmore, Tullyard. 
Athenry. — Cappaghmoyle, Carrowntobber. 
Athleague. — Lacken. 

BaIiBriggan. — Courtlough, Flemingstown, Salmon. 
Ballina. — About the town. Bunowna, Kilbride, Kilglass. 

Vol. VII. Part 1. F 
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Ballutaslob. — Moore. 

BALUNHAssia.— 6oggan*8 Hill. 

Balltcastlb, Antrim. — Tornaroan. 

Balltgastle, Maifo, — Balliiiglen, Bunatrahlr, Doonfeeny, Kilbride. 

Ballyoonnell. — Quairies near the village. 

Ballygawley. — Annaghilla, Fasglassagh, Enockoniiy. 

Ballymahon.— Carrickboy, Comadowagfa, KUcommock, Mullawornia, Shrule, Tir- 

licken. 
BALiiYSHAKNON.— Abbeylands, Aghamore, Ardloughil, Drumnagroagh, Oughter- 

dmm. 
Banagher, £tn^« County. — About the town. 
Bantby. — ^Blackball Head, Gurteenroe. 
Belfast. — Cultra. 
Bellbek.— Onghtetdmm. 
Bbi/tubbbt. — ^BaUjconnel, Kilcar. 
Benbusb. — ^Abont the old castle, and in the canal banks. 
BLACKLiON.-^Fossiliferoiia limestone abounds here. 
Blaokbock, Cork. — The limestone hereabouts is fossiliferous. 
Boyle. — Ballinafad, Cleen, Dmmdoe, Grangemore, Lisardrea, Termon. 
BuNDOBAN. — The rocks on the shore adjoining. Aghamore. 
GaklikofobDw— *In the quarries near the town. 
Gablow.<— Old Leighlin, Baheendoran. 
Gabbickboy. — On fossiliferous limestone. 

Gabbicxmaoboss. — ^Ardagh, BaUyboe, Glonturk, Mullylusty, Tonyelida. 
Gabbick-on-shamnon. — Killukin. 

Gabbigahobig. — The limestone cutting in the mill-iace abounds in fine fossils. 
GABRiGALmE. — limesftone fbssiBferoas. Killingly or Ballea. 

Gastledbro EdenAseis Meenearigagfa, Scngfay. 

Gastub Island. — ^FogbiIs are found in the limestone about tlus place. 

GasnJiKNOOK.-— Quarries near the village. 

Gastlemabtyb. — Gastlerickard. 

Gastlebea. — ELiltullagh. 

Gastletown, QueerCt County, — Aghafin. 

Gayan. — The quarries near this have a few fossils. Gountenan, Laragh, Swellan. 

Ghableville. — ^Annagh. 

GHUftOBfltLL.— Bohfevny, Shoui. 

Ghuboh-hill. — Drumreask. 

Glane. — Millecent. 

Glabemobbis. — Guilmore. 

Cloobebn. — Netrcftsde. 

Glogheb.— Aghintain, Aglmaglogli, BaMymacan, Liamere, MuliagitHnuy. 

Glonmel. — Limestone fossiliferous. Kflflfiamftck. 

Gloone. — Co. Leitrim. 

GoLLOONEY.-^ Co. SHgo. 

Gombeb. — Gastle Espie. 

Gong. —The limestone hereabouts has fossils. 
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C00K8TOWK. — Fossils occur in the quarries about the town. Chire, Derryloran, 

Donaghrisk, Kildress. 
CooiiANEY. — Carrowmore. 
Cobs. — The limestone in the vicinity has fossils. Carrigaline, Cove or Queenstown, 

Killingly, Little Island, Middleton, Ringaskiddy Shanball;^. 
CoBOFDT. — Clifden. 
Crobmolina. — Larganmore. 
Debbtoonellt. — Co. Fermanagh. 
Donegal. — Ballybodonnel, Biiickless, Doorin, Dunkineely, Finner, Greagba, Inver, 

Killaghtee, Laghy, Lisnapaste, St John's Point, Spierstown, TinnycahilL 
DoNBBAiLB.— The limestone hereabouts fossiliferous. Castlecreagh, Fortwilliam, 

Streamhill, Tankardstown. 
Dbapebstown. — Banada, Corick, Cullion, Dromard, Moneyneany, Moyheeland, 

White River. 
Dbooheda. — Mullaghfin. 

Dbomod. — Calcareons slates, fossiliferous ; a few perches north of village. 
Dbomobe West. — Cashelboy, Carrowmably, Carrowmacrory. 
Dbumoondba. — ^Ardagh, Balsitric. 
Dbumlish. — Monadnff. 
Dbumquin. — Cavansallagh, Cnrraghmore, Dmmowen, Dmmscraw, denbane, Lac- 

kagh, Magherenny, Prughlish, Scraghy. 
Dublin. — ^Arddogh, Cloghran, Malahide, Rush, St. Doulongh's. 
Duleek. — Mullaghfin. 
DuNGANNON.^Hook Point or Hook Head. 

DuNDALK Kilcurry, Enockagh. 

DuNOANNON. — Dmmreagfa Etra, Edenacrannon, Killymeal, Muliiahnnch, Boiighan. 

DuNOABYAN. — Ardoe, Ballinacourty, BallydufF, Clonea, Curragfa, Whiting Bay. 

Dunkineelt. — Ballybodonnel, Bruckless, Killagtee, Rahan*s Bay. 

Easkt. — ^Ballymeeny, Bunowua, Carrowmacrory, Carrowmably. 

Edebnet. — A pretty good locality. 

Edgbwobthstown. — Carrickboy. 

Emtvale. — Killygrean Upper, Mullaghboy, Mullaliss, Tonyshandeny. 

Ennis. — Moymore, Scariff. 

Enniskillen. — Bdmore Mountain, Blacklion, Carrowntreemail,Comagrade, Derry- 

gonelly, Florence Court, Knockninny, Ring. 
Febmot. — Araglin Bridge. 
Fbthabd, fFcx/orrf.— Hook Point or Hook Head. 
Fivemiletow^n. — Rahoran. 
Fbenchpark. — Rathmoyle. 
Galway. — Athenry, Ballinfoile. 
Glasslough. — Leek. 
GoBT. — Kilmacduagh. 

Gbanabd. — The calcareous slates about the town. Carrickduff. 
Holltwood. — Cultra. 
HowTH. — Quarries, Poulscadden. 
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Kaktubk. — Banteer. 

Keadue. — Carrownanalt, Cartronaglogh. 

Kells. — Horath. 

EIesh. — ^Ardatrave, Augharainy, Bannaghbeg, Bunaninver, Garn, Carrickoughter, 

Clareview, Cleenishgarve, Corlave, Creyenish, Curraghmore, Deerpark, Derry- 

nacapple, Drambrick, Drumcurren, Dromgowna, Drumkeeran, Edemy, Gub- 

baroe, TuUynagaigy. 
KiLCocK. — Mullagh or Paget Priory. 
ECiLDABB. — Boston. 
KiLDORERBT. — Tankardstown. 
K1LI.ALA. — Ballinglen, Bunatrahir, Crosspatrick, Doonfeeny, Killybrone, Kilcum- 

min, Eillogunra, Mnllaghfarry. 
KiLLARXEY. — Brickeen Bridge, Maekross. 
KiLLESHANDRA. — Quarries near the town. 
KiLMAiiLOCK. — Chicken-hill. 
KiNSALB. — ^Ballymakean, Hole-open Bay. 
Laohey. — Greaghs, Lisnapaste. 
Lanesborough. — Rathcline. 
Leighlin Bridge. — Bannaghagole, Old Leighlin. 
Limerick. — Cloonlara or Meelick. 
LiSBELLAW. — Killycloghy. 
LouGHGALL. — Annahugh. 

LouGHREA. — Caheratrim, Cregganmore or Toberelathan. 
Maghera. — Ballynure, Cullion, Desertmartim, Dromard, Fallagloon, Moneyneany, 

Moyheeland. 
Malahide. — Along the shore. Curkeen, Rush, Ballykea, Feltrim. 
Mallow. — In the quarries south of the town. 
Manorhamilton. — Morera. 
Maryborough. — Burris. 
MoHiLL. — About the town. Tullyoran, Ussaun. 
MoNAGHAN. — Dundonagh. 
MouNTMELLTCK. — ^Tiunekill. 
MouNTBATH. — Aghafin, Kingstown, Roundwood. 
MoYNALTY. — Horath. 
Naas. — ^MiUecent. 
Naul. — Flemingstown. 
Navan. — Cusackstown, Walterstown. 
Nenaoh. — ^About the town. 
Newtownfobbes. — Monaduff. 
NoBBEB. — Altmush, Balsitric, Cregg, Cruicetown. 
Pettiqo. — Boa Island. 
PoBTUMNA. — Ballyhanry, Carrigahorig. 
Rathangan. — Boston.' * 

Roscommon. — About the town. 
Rush. — Ballintree, Ballykea, Curkeen.^ 
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I 
ScARiFF. — Qoarries in the valley. 

Skbbribs. — ^Ballykea, Carkeen, Dramlattery, Lane, MUverton, Salmon. 
Si'ANE. — ^At quarries. 

SuGO. — Cashelboy, Culleenamore or Knocknarea, Streedagh. 
Stewabtstown. — Has limestone qoarries around. Tumpher. 
Stbadonb. — Countenan, Laragh. 
Strokestown. — Toberory. 
SwANLiKBAB. — Aghaboy, Alteen. 

SwiNBFOBD. — Is on limestone. ! 

SwoBDs. — Oldtownl I 

Tebcpo. — Learn. 

I 

ToBEBOORBT. — CarTowmore, Magheranore. 

Tbalee. — BallymaceUigot, Currens. 

Trim. — Castletown, Laracor. 

TuLLA. — Moymore. 

TuixTHOG. — Donaghrisk. 

TuLSK. — Toberory. 

ViBOiNiA. — Clonkeif^. 

Watbbford. — Hook Head, or Hook Point, in County Wexford, Dnnkit. 

Wbstpobt. — Quarries near the town. 

TouoHAL. — ^Ardoe, Whiting Bay. 
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Since the first of the foregoing slieets was put to press, it was 
found that a number of fishes, got in the Irish mouatain limestone, 
and mostly from Captain Jones's Collection, have been described by 
Mr. Frederick M'Coy, in the Annals of Natural History for 1848, 
They are enumerated in the following; list; — 



Aateroptyr 

Chelyopliarui'OrifflthlL 
Cbomalodiu dentlculi-— 




AjmB^li, 

Arnugti. 
AnnagtL 



fir BADHgb.nDU' Kt 

I'allsgloon. 
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The Society met on the 13th of June, 1855, on which occasion the 
following Paper was read. 

NOTES ON THE CLASSIFICATION OF THE DEVONIAN AND CARBONIFEROUS 
ROCKS OF THE SOUTH OF IRELAND. BY J. BEETE JUKES, ESQ., AND 
J. W. SALTER, ESQ. 

The authors, during the last month, had examined some of the prin- 
cipal sections in the south of Ireland, where the base of the Carbo- 
niferous rocks and the upper part of the Old Eed Sandstone are to be 
seen : paying especial attention to the palaeontological evidence. They 
have arrived at the conclusion, that it is impossible to separate the 
so-called " Yellow Sandstone" of the south from the Old Red Sand- 
stone, on account of their physical union alone. The upper part of the 
Old Ked Sandstone has, interstratified with the red sandstones, shales, 
and slates, certain beds of green and yellow shales, slates, and sand- 
stones ; and in these green and yellow shales, wherever they occur, 
and however deep down in the Old Red, are found remains of plants, 
chiefly Knorria dichotoma (Haughton), along with which are certain 
linear plants, generally branched, often with marks of a central pith, 
And bearing on the whole a stronger resemblance to succulent roots 
than to any other portions of vegetables. These are, probably, the 
Filidtes dichotoma of Professor Haughton. In two places, namely, 
at Kiltorkan Hill, near Thomastown, and at Tivoli Villa, near Cork, 
large shells, Anodon Jukesii (Forbes), have been found yrith these 
plants, but no other mollusca have, as yet, been discovered in these 
beds. In both these localities, as also in others farther west, the 
Cydopteris Hibemtca is found abundantly. A species, or perhaps 
two, of Stigmaria, is not uncommon, but there appears to be no un- 
doubted evidence of the occurrence of SigiUaria or Lepidodendron, 
Although the scales of fructification of a Lycopodiaceous plant have 
been found both at Kiltorkan and near Cork. The '^ Yellow Sand- 
stone," with these characters, forms the upper part of the Old Re(jl 
Sandstone all along the south of Ireland, from the Hook in Wes:ford 
to the shores of Bantry Bay.* 

* This " Yellow Sandstone" is obviously distinct in many lithological characters, 
as well as in fossils, from the Yellow Sandstone of the north of Ireland, as described by 
Dr. Griffith, that of the north being undoubtedly the base of the Carboniferous system 
there. 

Vol. VII. H 
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Above this " Yellow Sandstone," which, perhaps, will be best 
called Upper Devonian, comes the Carboniferous Slate, a series of dark- 
bluish gray, sometimes black, slate, frequently interstratified with 
hard gray grits. This group is very thin towards the east, but 
thickens out westwards to very large dimensions, being not less than 
5000 feet on the shores of Ban try Bay. The lower part of this mass 
forms a sub-group of hard thick gray grits, interstratided with black 
slates, which have been called *' Coomhola grits," from a valley near 
Glengariff, where they are well seen. The thickness of this subor- 
dinate group, at Coomhola and Glengariff, is about 3300 feet. The 
Coomhola grits differ but very little from those of the Upper Devo- 
nian. The colour of the Coomhola grits, however, is generally a 
purer gray, while those of the Devonian have a slight greenish tinge. 
The only physical characters by which it is possible in all cases to 
separate the two groups are the occurrence of black slate partings 
in the Coomhola, or Carboniferous grits, and their absence from those 
of the Old Red Sandstone, whether upper or lower, in which the slates 
between the gritstones are green, yellow, pale gray, and almost all 
colours except black. 

The fossils in the upper portion of the Carboniferous slate do 
not differ, except in the absence of certain forms, from those of the 
Carboniferous limestone. The most usual forms are Fenestella, pro- 
bably the F, plebeia, and Encrinites, species of the genera Actinocri- 
nus, Platycrinus, and Poteriocrinus, and even Rhodocrinus, identical 
with those of the Hook limestone and the Carboniferous shales of 
Pembrokeshire. With these, Spirifer disjunctus (Sowerby), and 
Spirifer cuspidatus, occur in great numbers, so that they may be consi- 
dered the characteristic shells of the formation, and they are very 
often accompanied by OhMs fdiaria^ Strophomena crenistriay Athyris 
tfg't^amo^a, a species of Productus, and everywhere by the Rhyncondla 
pleurodon. A smooth species of Orthoceras, a Nucula, and the Mo- 
diola M^Adami^ occur. In certain localities, especially near Cork, 
the latter shell is very abundant 

The grit beds in the Carboniferous Slate, and especially in the 
lower part of it, are usually covered with annelid tracks, and many 
of them are permeated throughout by small branched fucoids. The 
nature of these is doubtful, and they may be merely worm tracks, 
but they are well worthy of notice from their great abundance, and 
from their being equally characteristic of the Lower Limestone shales 
in Pembrokeshire. 



CLASSIFICATION OF THE DEVONIAN AND CARBONIFEROUS ROCKS. 65 

In the western part of the county of Cork, as at Dunworley Bay, 
Dirk Bay, and, near Skibbereen, the Coomhola grits contain a very 
remarkable assemblage of fossils. Together with some species of Ac- 
tinocrinus, identical with those from the Carboniferous rocks, Rhyn- 
conella pleurodon^ Spirifer cuspidatus^ and Spirifer disjunctus (or at 
least the variety of that Spirifer which is commonly called Spirifer 
VemeuiUi)j there have been found numerous bivalve shells, most of 
them of new species, and some of them apparently of undescribed 
genera. These shells belong to Modiola, Cucullsea, Avicula, Aviculo- 
pecten, Axinus, Nucula, and a new genus for which the name of Cur- 
tonotus (Salter) is proposed. The latter is peculiarly characteristic 
and abundant ; it is also found on the same horizon in Pembroke- 
shire and North Devon. Bellerophon, rounded, sharply keeled, and 
trilobed species, with spiral shells and Orthoceras, and a new Lingula 
of large size, are not unfrequent The Cucullaese are large, and appear 
to be distinct species from those of North Devon ; but the Avicula 
Damnonienm is identical with the English species, and more dbun- 
dant in the above localities than any other shell. The EhynconeUa pleu- 
rodon, both of large and small size, is also very abundant. 

In the section of the Glen of Coomhola, and along the shores 
near Glengariff, these beds are better exposed, and more accessible, 
than in any other spot. A close search in them discovered abundance 
of the shells above mentioned, at least of the characteristic Avicula, 
and also the CticuUcea trapezium of Devonshire. Nor were the plants 
absent, for large specimens of the Knorria dichotoma occurred at in- 
tervals throughout the Coomhola grits, as well as in the shales of the 
Upper Devonian below them. 

The evidence, therefore, so far as it has yet been collected 
throughout the south of Ireland, would point to the following con- 
clusions : — 

First, that no marine remains are to be found in the '' Yellow 
Sandstone^' of the south of Ireland, which is the upper part of the Old 
Bed Sandstone, but that the same species of plants are found through- 
out it wherever there are green shales or slates, or yellowish sand- 
stones, present in it 

Second, that the Carboniferous slate, whether more or less deve- 
leped, contains, throughout ^I its upper portion at least, the ordi- 
nary Carboniferous types, as long ago stated by Dr. Griffith. 

Thirdly, that a considerable, but locally developed group of 

H2 



66 JOURNAL OF THE GEOLOGIC AL SOCIETY OF DUBLIN. 

sandstones, more or less interstratified with black or dark gray slate, 
intervenes between these two series, physically more connected with 
the base of the Carboniferous system, but palaeontologically distinct. 
This group contains the characteristic plants of the Upper Devonian, 
and some at least of the shells of the Carboniferous limestone, toge- 
ther with numerous species, especially of the Avicula and Cucullea, 
peculiar to itself. Some facts, not yet fully worked out, would in- 
dicate a still closer connexion with the Carboniferous Fauna. 

These beds, whether they be eventually identified with the 
typical Yellow Sandstone of Dr. Griffith, as developed in the north 
of Ireland, or whether that may be more truly represented by the 
Carboniferous slate above them, may still remain as a separate group, 
either as lowest Carboniferous, or uppermost Devonian. In the mean- 
time the authors prefer to leave them under the designation, in the 
south of Ireland, of the Coomhola grit series. They are clearly the 
equivalents of the Marwood sandstone of Sedgwick and Murchison, 
a group which has been recently shown by one of the authors to 
underlie the Carboniferous slate of North Devon.* 

As an instance of the partial and local development of these 
rocks, the authors describe the great change to be found in them 
in the Kenmare Valley, only ten miles north of Glengariff, in a 
straight line. At Roughty Bridge there is not a greater thickness 
than 50 or 60 feet between the red slates and sandstones of the upper 
Old Red, and the solid crinoidal limestones of the Carboniferous lime* 
stone. These 50 or 60 feet consist of dark gray slates above, and 
thick gray and greenish grits below, the very uppermost beds of slate 
having calcareous courses and fossiliferous bands, the organic remains 
in which are true Carboniferous fossils. This diminution in thickness 
in the Carboniferous slate group, from 5000 to 50 or 60 feet in the 
course of ten miles, is not an apparent diminution, the result of faults 
and dislocations, but a real one. The beds are all excellently shown 
in several convolutions round a small separate trough of limestone, 
distinct from the main mass of limestone of the Kenmare Valley, 
which little trough runs for about half a mile east of Roughty 
Bridge, as shown by Mr. W. S. Willson in his recent survey of the 
ground. 

P. S. March, 1856. — Since the above was written, the authors 
are more decidedly inclined to look on the locally developed group, 

* Journal, Geol. Soc. London : Anniversaiy Address, 1855. 
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above described under the designation of Coomhola grits, as un- 
doubtedly Carboniferous ; and, therefore, on the Avicida Damnoni" 
enaisy the CucullsBae, and the other shells, as Carboniferous species. 
The Knorria and some other plants occur in these beds, as well as 
in those below them, namely, the variegated series of the upper part 
of the Old Bed Sandstone, to which, so far as is yet known, the 
Cydopteria Hibernica and the Anodon are confined. 



The Society met on the 12th of December, 1855, on which occasion 
the following Paper was read. 

ON THE OCCURRENCE OF PERMIAN MAGNESIAN LIMESTONE AT TULLYCON- 
NEL, NEAR ARTREA, IN THE COUNTY OF TYRONE. BT PROFESSOR 
WILLIAM KING, QUEEN'S COLLEGE, GALWAY. 

At the Belfast Meeting of the British Association, held in 1852, 
I read a short paper " On the Permian Fossils of Cultra," which 
was hastily got up from an inspection of some specimens in the 
collection of my friend, Mr. James M'Adam, of Belfast, who kindly 
placed them at my disposal for description. 

Cultra is situated near Hollywood, on the south shore of Bel- 
fast Lough. 

At the time my paper was read, I was simply aware that the 
Cultra beds yielding the "Permian fossils" had been described 
by Mr. James Bryce as of the same age as the magnesian limestones 
of the north of England ; and that Dr. Griffith, on the contrary, 
considered them to belong to the Carboniferous System ; but I was 
not acquainted with any of their published papers on the subject. 

Several months afterwards, on reading over Mr. Bryce's pamph- 
let, prepared for the occasion of the Belfast Meeting of the British 
Association, and entitled, " Geological Notices on the Environs of 
Belfast, the East Coast of Antrim, and the Giant^s Causeway" 
(1852), I saw for the first time an account of the "Permian Strata 
of Cultra."* About the same period I also became acquainted with 

* Op. cit., pp. 20-22. — Since writing the above I have received from Mr. 
M'Adam, part iiL, vol. i., of the Journal of the Geological Society of Dublin, 1837, 
containing Mr. Bryce's firat paper, entitled, "On the Magnesian Limestone and 
Associated Beds which occur at Hollywood, in the County of Down," and read 
AprU 8, 1835. 
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the abstract of Dr. Griffith's paper ** On the Lower Portion of the 
Carboniferous Limestone Series of Ireland," published in the Bri- 
tish Association Report of the Cork Meeting, held in 1843. It 
appears by this paper, that Dr. Griffith had previously considered 
the Cultra beds as belonging *'to the New Red Sandstone and 
Magnesian Limestone group;"* but from a re-examination of them 
a short time before the meeting, he became '* decidedly of opinion" 
that they are coeval with certain carboniferous beds in the valley 
of Ballinascreen. In the abstract, the Cultra beds are described 
as consisting of *' fine-grained red and bright yellow calcareous 
sandstone, containing some beds of bright yellow fossiliferous dolo- 
mite, containing casts of Cucul/^a complanata^ C. unilateralism C Har- 
dingii^ C, trapezium, Pullastra antiqua, with Nucula, Cypricardia, 
and some obscure univalves."t It is necessary to observe, that 
most of these names belong to fossils previously described by Mr. 
.J. de C. Sowerby, and found in the Old Red Sandstone (Upper 
Devonian) of Mar wood, in North Devon. The identification of the 
Cultra fossils with upper Devonian types will somewhat explain 
why my determination of their being Permian, as announced at the 
Belfast Meeting, met with some opposition.J 

The Cultra fossils noticed in my paper were Schizodus Schlo- 
theimi, Pleuropkorus costatus, and Bakevellia antiqua,^ As regards 
the identifications given in Dr. Griffith's paper, I have no doubt, if 
the fossils on which they were made were re-examined, that they 
would be found to agree with the Permian species just named. Mr. 

* I find this opinion expressed in Dr. Griffith's Anniversary Address delivered 
at the Fifth Annual Meeting of the Geological Society of Dublin, and published in 
the Journal above quoted. Reviewing Mr. Bryce's paper, the Doctor observes : — 
"This limestone has been long known, though not hitherto described; it is peculiarly 
interesting as being the only locality in Ireland in which magnesian limestone has 
been discovered immediately underlying the New Ked Sandstone ; and though its 
area is small, still, its geological position is important, and deserves consideration.*' — 
Journal of the Geological Society of Dublin, vol. i., part iiL, page 146. 

t Report of the British Association for 1843, Cork Meeting, part ii., page 46. 

X From a statement made by Mr. Kelly in his paper " On Localities of Fossils 
of the Carboniferous Limestones of Ireland," recently published in the Journal of the 
Geological Society of Dublin, vol. vu., part i., page 23, it appears that my principal 
opponent at the Belfast Meeting, Professor M'Coy, named the Cultra fossils in Dr. 
Griffith's list (Marvh 12, 1856.) 

§ Report of the British Association for 1852, Belfast Meeting, partii. 
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Binney, of Manchester, who examined the Cultra deposit in ques- 
tion, in 1852, has lately published a paper *' On the Permian Beds 
of the North- West of England." Briefly noticing the geology of 
Cultra, this gentleman observes: — "However, past Cultra landing- 
place there is, beyond all doubt, as good a magnesian limestone as 
any in Yorkshire, containing shells of the genera Schizodus and 
Bakevellia."* 

The determination which I came to as to the age of the Cultra 
" fossiliferous dolomite" is remarkably confirmed by the occurrence 
in county Tyrone of a perfectly analogous deposit, the relative posi- 
tion of which clearly proves it to belong to the Permian System. 

My attention was first drawn to this deposit on accidentally 
seeing, in August last, a small collection of fossils in the Dublin 
Museum of Irish Industry, unnamed, but labelled as having been 
found ''near Artrea, county Tyrone."! As the specimens were 
under lock in a glass-case I could not examine them sufficiently ; but 
feeling convinced that they were true Permian species, I resolved 
on visiting, at my earliest opportunity, the locality indicated on the 

label. 

In September last I went down to Artrea, and after a little 
trouble succeeded in finding the deposit I was in search of exposed 
in a small quarry a few yards square, at about a hundred yards or 
80 north of the road leading from Artrea to Annaghone, where it 
passes along the northern base of Tullyconnel Hill. The deposit 
consists of a well-characterized magnesian limestone, of a yellowish 
brown colour and a somewhat gritty feel, J closely agreeing in these 
respects with the magnesian limestone occurring on the coast of 
Durham. It also corresponds with much of the Zechstein dolomite 
in Germany. 

My attention was drawn to the quarry by some magnesian lime- 
stone blocks in an old wall on the road side adjoining a dilapidated 

* Memoirs of the Literary and Philosophical Society of Manchester, voL xiL 
t Blr. Jukes informs me that the late Professor £. Forbes placed the Artrea 
fossils in the Museum by themselves, -with a label " Permian ?" This label, how- 
ever, entirely escaped my notice. 

t It is occasionally of an oolitic texture, and contains small portions of quartz, sel- 
dom exceeding half an inch in size. Mr. Jones, to whom I sent portions of the lime- 
stone containing the remains of Entomostraca for examination, remarks: — '^It is 
curious to observe the quartz grains in the rock, and how sometimes they become 
partially coated, like the nuclei of the minute oolite grains.*' 
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cottage. This quarry is the only place where I observed the rock in 
situ; but Mr. Slorne, who lives on the opposite or south side of the 
Hill, informed me that the same limestone was formerly worked 
immediately adjacent to the dilapidated cottage. I think it was from 
the latter place that Mr. Slorne procured a large number of stones 
built into the front wall of his house, and crowded with one or two 
species of fossils. 

4bout a mile to the north of the quarry, and just before as- 
cending the hill on which the rectory of Artrea is situated, some 
beds of a dark red freestone are worked, evidently a portion of the 
so-called " New Red Sandstone," which forms so much of the surface 
rock in the north of Tyrone. 

Returning to the south, Tullyconnel Hill itself is so masked with 
drift, that I was unable to ascertain the nature of its constituent 
rock; but the general impression in the neighbourhood is, that it 
consists of a freestone similar to that which occurs near the rectory 
of Artrea — a view somewhat countenanced by the occurrence of a 
bed of deep-red freestone at the bottom of a well in Mr. Slorne's 
yard. Several blocks of this rock were lying about the mouth of 
the well at the time of my visit. 

At Annaghone, situated about a mile further south on the road 
leading to Stewartstown, beds of carboniferous limestone, with se- 
veral of its characteristic fossils, are exposed, dipping to the north- 
east, at an angle of about 17 degrees. 

Owing to so small a portion of the magnesian limestone being 
visible, there is a difficulty in ascertaining its inclination ; but as it 
lies in the direction of the dip of the carboniferous limestone beds at 
Annaghone, there cannot be any doubt of the latter passing under 
the former, as represented in the annexed section. Respecting the 
red freestone near Artrea rectory, I have represented it, in accord- 




Idght-eoloared Carboniferous Lime- Magnevian Limestone. New Red Sandstone, 

■toiw. Dip N.b. at iro. 

Seotion from Annaghone to Artrea. 

«. The dilapidated cottage adjoining the road leading from Artrea to Tnllyhog. 
6. Site of the magnesian limestone quarry situated in Mr. Beatty's field. 
t. QnarrV of red freestone at the base of the hill near Artrea. 

N. B.— The section does not extend to the Annaghone quarries and limekiln » merely to an 
outcrop of Carboniferous Limestone oh the road, a litUe to the north of them. 
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ance with the views of Griffith and Portlock, as " New Red Sand- 
stone^" and consequently overlying the magnesian limestone; but 
the former may really be older than the latter, in which case it would 
have to be considered as equivalent to the ^^Bothe-todte-liegende^' 
of the Germans. According to this view, the magnesian limestone 
would be a mere patch reposing in a hollow of the red sandstone. 
The section does not take into account the freestone bed found in 
Mr. Slorne's well, as the locality is a little too east of the line. As 
to whether or not Tullyconnel Hill consists of a similar freestone, 
I candidly confess my inability to come to any positive conclusion 
on the matter. I am in hopes, however, that Mr. M^Adam, who is 
at present working out the geology of the Artrea and surrounding 
districts, will succeed in obtaining sufficient data to enable him to 
settle the question. 

The absence of coal-measures (a patch of which occurs near Annag- 
hone, not much more than a mile to the south of Tullyconnel) in the 
section may be attributed to denuding agents having removed them 
before the deposition of the magnesian limestone; but I cannot re- 
frain from hazarding the suggestion, that there runs through Tully- 
connel Hill an enormous fault, which has thrown down the car- 
boniferous limestone, coal-measures, and magnesian limestone far 
below their original level. A somewhat similar phenomenon occurs 
at Cullercoats and Whitley, on the coast of Northumberland, a little 
north of the Tyne, where the celebrated ninety-fathom dyke has 
thrown down the ^' Rothe-todte-liegende," marl slate, and magnesian 
limestone; thus preserving these members of the Permian System as 
an outlier, wedged in among the coal-measures. 

"With the exception of Colonel Portlock's " Report on the Geo- 
logy of the County of Londonderry, and of parts of Tyrone and Fer- 
managh," 1843, 1 have not been able to consult any works referring 
to the geological structure of the Artrea district. Probably Dr. 
Griffith may have noticed it in some of his Reports. In his Geolo- 
gical Map of Ireland, however, the district in question has the co- 
louring of '^ New Red Sandstone,*' which leads me to suppose that the 
^* fossiliferous dolomite" has been overlooked, or included in the Sa- 
liferous System. 

Colonel Portlock's ** Report" contains a notice which evidently 
refers to the Tullyconnel Permian deposit. Speaking of the coal- 
measures and mountain limestone of Annaghone, the Colonel ob- 
serves : — ^^ And a little to the north, geologically overlying the 
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limestone, there is a remarkable yellow yesicular sandstone, the 
true relations of which cannot at present be determined."* I have 
no doubt this passage refers to the magnesian limestone of Tullj- 
connel; and that through some mistake it has been called a ^* sand- 
stone;'* or, perhaps its grittiness and a hasty examination of it may 
have given rise to the idea of this deposit being an arenaceous 
rock. That there is an error in the passage quoted appears evident ; 
for in the Geological Map appended to Colonel Portlock's " Report," 
the district of Ttdlyconnel is coloured pale-yellow, and marked 
♦* 3 A 1," signifying a calcareous rock associated with the carbo- 
niferous strata. Furthermore, the Colonel elsewhere refers to Tul- 
ly connel as being a townland "in which limestone may be pro- 
cured" for economical purposes, " though at present obtained in other 
localities."! I have every reason for supposing that this oversight 
or inadvertency has arisen in consequence of Colonel Portlock hav- 
ing been suddenly called on to close his Report, from his services 
being required in another quarter. 

The fossils from " near Artrea," in the Museum of Irish Indus- 
try, I have been informed, were collected by one of the officers 
assisting Colonel Portlock in his survey. 

The Tuilyconnel magnesian limestone so closely resembles that 
with which I have been familiar from my very childhood, that I felt 
no difficulty whatever in recognising fragments of it in the old 
wall ; and no sooner had I applied my hammer to them than several 
specimens of fossils, with which I was perfectly acquainted, lay 
before me. Having worked at the Zechstein fossils in the heart of 
Germany, and having made those occurring in Durham an especial 
study, my feelings may be imagined when I first saw their exact 
representatives in a district forming the almost westernmost boun- 
dary of Europe. 

As I was little more than an hour in the neighbourhood of Tui- 
lyconnel, doubtless all the species which occur there did not fall 
under my notice; but most of the specimens I collected are in such 
a state of preservation, that I have little doubt the determinations 
I have made of them will be found to be for the most part correct. 
On acquainting Professor Jukes with my discovery, he at once took 
a lively interest in it, and kindly forwarded to me for examination 
all the specimens in the Museum of Irish Industry. This has 

* Op. cit, p. 683. t Op. cit, p. 674. 
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enabled me to examine some examples in a more perfect conditioa 
than any of my own. The Museum specimens do not represent so 
many species as occurred to me ; I have, however, added to the col- 
lection all the desiderated forms belonging to myself. 

I now purpose noticing the Tullyconnel fossils; but I have in 
the first place to express my obligations to the Council of the So- 
ciety for enabling me to give representations of all the species— a 
kindness which has necessarily caused an outlay exceeding the sum 
usually allowed in such cases. 

1. Spibillina pusilla* = Serpula punlla, Geinitz. — PL i., fig. 12 a, b; Mono^ 

graph, pi. vi., figs. 7-9, and pL xviii., fig. 13 a, b, c, cLf 

This singular fossil has lately been ascertained by Mr. T. Rupert Jones to 
be a species of SpiriUina, — a genus of the Agathist^ian group of Rhizopoda. 
He purposes describing it more fully on some other occasion. All the speci- 
mens that have occurred to him are casts, which consist of an oblong coil of 
subcylindrical wire-like folds. A central irregularly twisted mass, of about 
-^ inch in diameter, is inclosed in eight or more outer folds, which are flat or 
slightly concave on their internal surface, and convex externally ; they are 
arranged longitudinally, not all on the same plane, but, with the exception of 
the outermost fulds, cross each other at the extremities of the coil at nearly 
right angles. The size of the folds gradually increases from within outwards, 
but it is subject to irregularities, and frequently the folds are contracted where 
they bend over the ends of the coil. The species, probably, was free Ind un- 
attached. 

A very pretty specimen was found in the Tullyconnel limestone, having 
one or two more folds than any of those figured in my Monograph, and with 
the outer folds more regularly arranged on one plane. 

It is of frequent occurrence in the Magnesian limestone of Humbleton Hill, 
near Sunderland. Geinitz found it in the Zechstein of Corbusen, in Germany ; 
and M. Robert Eisel, Jun., informs me, that it occurs at Gera, in the Grauer 
Mergel-zechstein, which there overlies the great fossiliferous Zechstein. 

2. Favosites Mackrothii, Geinitz, — PI. i., fig. 10, a, b ; Monograph, pi. iii., 

figs. 3-6. 

This is a small branching coral, the branches consisting of numerous slender, 
round, or polygonal transversely wrinkled tubes, rising perpendicularly in the 
centre, and afterwards suddenly curving out to the surface. 

The specimens of this fossil occurring at Tullyconnel, where it appears to be 



* I am indebted to my friend Mr. T. Rupert Jones for an account of this fossil 
and the Cythere inomata. He has also kindly supplied me with the figures repre- 
senting them. 

t This reference is to my " Monograph of the Permian Fossils of England," 
1850, published by the Palffiontographical Society. 
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not uncommon, show that it often grew over the snrfoce of dead shelU, forming 
a basal stratum, out of which rose up, here and there, a few plume-like 
branches. Of the two specimens represented under fig. 10 a, the slender one 
appears to have attached itself to the inside of a Mytilus squamotus, and the 
other to the outside of another shell The specimen figured at 10 b shows 
very cBstinctly the arrangement of the tubes, as displayed on a longitudinal 
section magnified. 

None of the specimens exhibit the transverse plates and septal foramina cha- 
racteristic of the genus, as represented in pL iii., fig. 6, of my Monograph, 
which is to be regretted ; inasmuch as some additional evidence seems to be 
required to prove that the species belongs to the genus Favosites. Messrs. 
Edwards and Haime consider it to belong to ChsBtetes. 

Favontea Mackrathu is rather common in the Permians of Durham and 
Germany. 

3. Thamniscus dubius = Keratophytea dubius, Sehlotfuim, — PL L, fig. 11 ; Mono- 

graph, pL v., figs. 7-12. 

A single fragment, little more than a quarter of an inch in length, is all that I 
have found of this Hornera^Hke fossil; but it is distinct enough to enable 
me to make the present identification. The genus T^amniscut is a low, irre- 
gularly-branching Bryozoon, the branches of which bifurcate irregularly: 
they are celluliferous on one side ; while the other consists of a plate serving as 
a base for the cellules. In the species under consideration, the cellules are 
arranged in rows, of which there are from three to six on the branches. The 
Tullyconnel specimen is a portion of a branch, apparently divided at one (the 
upper) end, and exhibiting casts of three rows of cellules. Thamniscus dubius 
occurs in the Permians of Durham and Germany. 

4. Mytilus squamosus, J, de C. Sowerhy, — PI. 1., figs. 3 a, and 36 ; Monograph, 

pi. xiv., figs. 1-7. 

This fossil might at first glance be considered as having a close resemblance to 
some small varieties of the common mussel of our coasts; it is, however, veiy 
distinct, being inequivalved, having a widish furrow for the reception of the 
cartilage, and a septum in the umbonal cavity of both valves. The last cha- 
racter is always exhibited in good casts, which show an impression of it at the 
anterior termination of the hinge, as in fig. 3 a. The specimen referred to 
shows the posterior adductor muscular impressions, and a portion of the 
pallial scar. Some specimens are wider than others; but all the varieties may 
be easily distinguished ftova. another Permian species — the Mytilus septifer 
— apparentiy only found in the North of England. 

This fossil is abundant in the Tullyconnel magnesian limestone : some of the 
stones in the front wall of Mr. Siemens house are crowded with specimens, many 
of which are an inch and a half long, the lai^est I have seen. It is a character- 
istic species of the Permian rocks of England (Durham), Germany, and Petchora 
land in Russia. 
b. Bakevellia antiqua = ^mctiZa antiq%ui, Munster,-^V\. i., figs. 4 a, b, c, d; Mo- 
nograph, pL xiv., figs. 28-.34. 
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Tliis tpecies has much the aspect of an Avicula, to which many palieonto- 
logists have referred it ; specimens, however, have occurred to me completely 
proving it to posaeBS characters diagnostic of a new genus, having some rela- 
tion to Modiola, and merely a similitude to Avicula. Thus Avicula possesses 
only one adductor muscle, whereas Bakevellia has been famished with two, 
the impressi<ms of which are displayed on the specimen (cast) represented, 
twice the natural size, under figure 4 c: they are also visible, but not so 
clearly, in the specimen figured at 4 b. The two muscular impressions are 
connected by a simple pallial scar, exhibited in figure 4 c The dental cha- 
racters, which consist of two elongated teeth — one on each side of the umbone 
— are well displayed in the cast represented under fig. 4 b. The genus pos- 
sesses a cardinal area, with three or more cartilage pits (as in GervUlia, 
Gatillus, &C.), which are exhibited in the ^)ecimen last referred to. 

Bakevellia antiqua is rather tumid, inequivalve ; seldom having its hiuge line 
exceeding three-quarters of an inch in length : the sur&ce of the valves, as 
shown by their impressions, is marked with rather prominent lines of growth, 
or striffi, parallel to the margin. 

This species is rather common at Tullyconnel and Cultra. It also occurs 
in the Permians of Durham, and the neighbourhood of Manchester. Mr. 
Binney found " casts of BakeveHia** — probably the same species — along with 
*< Schizodus, and other shells,** in the magnesian limestone at Barrow Mouth, 
between St. Bees* Head and Whitehaven in Cumberland.* It is a character- 
istic fossil in Germany and Russia. Other four species are known to occur in 
the Permian system. The genus is also represented in the carboniferous and 
saliferous rocks ; the so-called Avicula socialis, common in the Muschelkalk, 
is a Bakevellia. 
6. Plbubophobus gostatus= Area costtUa, Brown, — PI. 1., figs. 5 a, b; Mono- 
graph, pL XV., figs. 13, 20. 

This shell is the type of an eqnivalved genus, first proposed in my Mono- 
graph, having B(Mne relation to Cardita. It is furnished with two diverging 
cardinal teeth in both valves, and one elongated posterior tooth in the right 
Tslve. The specimen represented under figure 5 a, is a cast of the right valve 
exhibitii^ the groove (a ridge in the cast) into which the posterior tooth of the 
ngfat valve fitted; but it does not display so clearly the impressions of the car- 
dinal teeth, which, however, are distinctly seen in one or two specimens before 
me. Hie anterior adductor nmscular scar (in the present species deeply ex- 
cavated) is bounded posteriorly by a ridge, the impression of which, as well 
as that of the nmscular scar, are seen at * in the same figure. 

Pleurophorus coatatut is oval, and very inequilateral : it is generally orna- 
mented with three or more ribs, running from the umbone to the posterio- ven- 
tral margins, and with a number of raised lines, running parallel with the free 



♦ *'0n the Pennian Beds of the North-west of England,*' vol. xii.. Memoirs of 
the Literary and Philosophical Society of Manchester. 
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edge of the valves, as exhibited in the impression under figure 5 b, which is 
about twice the natural size. 

This is not a rare species in the Tullyconnel limestone : it also occurs at 
Cultra, and in the neighbourhood of Manchester. In Durham, Germany, and 
Petchora-land, it is a characteristic Permian fossil. The genus belongs to the 
Carboniferous, Permian, Saliferous, and Jurassic Systems. 
7. ScHizoDUS ScHLOTHJOMi = CucuUoa Schlotheimiy Gemitz. — PI. L, fig. 6; Mono- 
graph, pL XV., figs. 31, (?) 32. 

This species, which was first described from specimens occurring in the 
Zechstein of Germany, belongs to an extinct genus closely related to Bronn*s 
Myophoria. Schizodus is equivalved, and possesses cardinal teeth arranged 
on the plan of those characteristic of Trigonia, but neither longitudinally 
grooved, nor so massive as in the last genus. It differs from Myophoria prin- 
cipally in the large tooth of the left valve being forked or bifmrcated, like the 
corresponding tooth of Trigonia: in Bronn*s genus this tooth is masave. 
Schizodus, I suspect, characterizes the Carboniferous, Permian, and Saliferous 
Systems. Myophoria appears to have had a longer geo-chronological range, 
since it occurs in Devonian strata and the three succeeding systems, — some of 
the so-called Cucullseas (or Dolabras, M^Coy) of the Marwood sandstone, 
(Upper Devonian) being of the genus. Goldfuss^s Megalodon truncatugy which 
I am disposed to consider as closely related to, or even identical with, Sowerby^s 
Cucullaa ai^/uata, C. unilateralism and C. trapezium, is, I strongly suspect, 
a species of Myophoria. The Marwood fossils, it is said, are inequivalved ; 
but I suspect this is only apparent, arising from distortion or unequal com- 
pression. 

Schizodus Schlotheimi is rather strongly inequilateral, a little tumid, 
rounded anteriorly, and somewhat tapering posteriorly, with an oblique trun- 
cation. All the specimens that have fallen into my hands are in the state of 
casts ; I am therefore unable to speak of its external characters, except that 
the sur&ce of the valves is nearly smooth, and marked on the anterior slope 
with a few faint wrinkles, impressions of which, owing to the thinness of the 
shell, are exhibited on the two specimens figured. An allied species, Schizodus 
truncatus, has occurred to me with marks of colouring still preserved — dark 
spots on a light ground, somewhat similar to the pattern exhibited on the 
recent Circe Castretisis, 

This is the species which I strongly suspect has given rise to the identifica- 
tions in Dr. Grifiith^s list under the names Cucullaa unilateralist C. complanata, 
C, trapezium, and (7. Hardingii: fossils thus named are also noticed in 
M^Coy^s ^' Synopsis of the Carboniferous Fossils of Ireland," 1844, but without 
their localities being mentioned.* The only explanation I can give of these 
id^itifications is, that specimens of Schizodus Schlotheimi occur at Cultra so 



* In Mr. Kelly^s paper, previously referred to, these fossils are stated to be from 
Cultra. 
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variously distorted as to appear as if belonging to a number of species. I 
must not dispute, however, the possibility of there occurring in the locality 
named more species than one — perhaps the Sehizodut obscurua of Sowerby. 

Sehizodus Schiotheimi is rather common both at Tullyconnel and Cultra. 
I am disposed to look on the Sehizodus which Mr. Binney has found in the 
magnesian limestone between St Bees* Head and Whitehaven as belonging to 
the present species.* It is abundant in the neighbourhood of Manchester, in 
Durham, and Germany. Other two or three species of the genus occur in 
strata of the Permian period. 

8. TuBBO HEUCINUS = TrochiUte8 helieinus^ ScMotheim, — PI. L, fig. 7 ; Mono- 

graph, pL zvi., figs. 21-22. 

This and the following Gastropods are only suspected as belonging to the 
genera in which they are respectively placed. 

The present species, which rarely exceeds 3-8ths of an inch in height, has 
tumid whorls, marked with five or more rather prominent spiral ridges, crossed 
by numerous fine incremental lines. I found only two impressions in the 
Tullyconnel deposit, one of which supplied me with the gutta percha cast 
represented, thrice the natural size, under figure 7. It occurs near Man- 
chester; also in Durham and Germany. Turbo Maneuniennsy an allied 
species, with a more elongated spire, appears to be absent at Tullyconnel, 
although it is a common Permian fossil in the neighbourhood of Manchester 
and in Durham. 

9. Turbo Thomsoioanus, King. — PL i. ; fig. 8 ; Monograph, pi. xvi., figs. 23 

and 24. 

This is a pretty little species, hitherto only known to me as occurring near 
Sunder]and,4n Durham. It is smaller than the last, being seldom more than 
a quarter of an inch in height ; and dififers from it in being ornamented with 
numerous fine, thread-like spiral lines. The spire is elevated, resembling, in 
this respect, the l\trbo Mancunietuis, Only a single good impression occurred 
to me, from which I have taken the gutta percha cast represented, thrice the 
natural size, in figure 8. 

10. TuBBO Tatlorianus, King. — PL L, fig. 9 ; Monograph, pi. xvi., figs. 25, 26. 
This is another small species, ornamented like the last, but difiering from it in 

having a shorter spire. The figure, a little above twice the natural size, is 
from a gutta percha impression taken from one of the best specimens I found 
at Tullyconnel, where it does not appear to be rare. It also occurs in the 
magnesian limestone near Sunderland, in Durham. 

11. BissoA (?) Altenburgensis = Turbonilla Altenburgensts, Geinitz. — PL i., 

fig. 10. 

12. (?) GiBSONi, Brown.— Vl L, fig. 11. 

In addition to the Turbos named, a few impressions of other two species of 
Gastropods occurred to me in the Tullyconnel limestone, but so small as to 
render the identifications above given somewhat doubtful. Both are smooth. 



*' Vide reference under Bakevdlia antiqua. 
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The one identified with RUsoa AltenhurgentU has the whorls mofe dimwn out 
than in R. Gibstmi; and the latter has apparently more whorls than the 
former. In some respects they resemble my Loxonema fauciata and L. 
Geinitziana, both of which, however, are more elongated. Possibly the shell 
I have identified with Brown's lUssoa Oibsoni is the same as the IVochus 
pttsillus of Geinitz. I observed similar shells in Mr. M^Adam*s collection of 
Cultra magnesian limestone fossils. " Some obscure univalves" are noticed in 
Dr. 6riffith*8 list Ritsoa Gihaoni occurs near Mandiester, and R, Alien- 
hurgensis in Germany. 
13. Cythbbe ? INORNATA, WCoy — PL i., fig. 13 ; Monograph, pL zviiL, fig. 9. 
Only two distinct specimens of an Entomostracan have been found at TuUy- 
connel ; they are not exactly alike in outline, but sufficiently so to be re- 
garded, for the present, as belonging to one species, which is somewhat 
between the carboniferous Cythere inomata of M^Coy, and the Permian C. 
Geinitziana of Jones. As a Permian fossil, the present species occurs on the 
coast of Durham. 

There are thus thirteen species occurring in the Tullyconnel 
Magnesian Limestone, all of which are true Permian forms. Fur- 
thermore, the deposit is chemically and lithologically the same as 
much of the Magnesian Limestone in the county of Durham, and in 
Germany. The same may be said of the Cultra " fossiliferous dolo- 
mite." It necessarily follows, then, that the existence of the Per- 
mian system in Ireland, is placed beyond all doubt. 

The question next arises as to which of the Permian subdivisions 
the Tullyconnel and Cultra dolomite belongs. 

In my Monograph* I published the following Comparative Table 
of the constituent members of the German and the North of England 
Permian System : — 



MEMBERS OF THE PERMIAN SYSTEM IN 
OEBMANY. 

1. Stinkstdn. 

2. Rauchwacke. 

8. Dolomit, or Zechstein Dolomit. 

4. Zechstein. 

5. Mergel-schiefer. 

6. Todte-liegende. 



MEMBRBS OF THE PERSriAN SYSTEM IN 
THE NORTH OF ENGLAND. 

1. Ciystalline and non-crystalline lime- 

stone, f 

2. Brecciated and pseudo-brecciated lime- 

stone, j: 

3. Fossiliferous limestone. 

4. Compact limestone. 
6. Marl slate. 

6. Inferior or Lower New Red Sandstone. 



* Introduction, p. xviL 

t There occur in Yorkshire and the adjacent counties beds of marl and gypsum 
which may belong to No. 1, or they may prove a still higher member. 

X In the second or brecciated member I have only found fossils which appear to 
have been washed out of the third or *^ fossiliferous limestone** member. 
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For present purposes it is unnecessary for me to refer to any 
but the first and third members. Both are distinguished from each 
other by palseontological differences. The first member is charac- 
terized in the north of England only by a few species of fossils, such as 
Mytilus sqiuzmosus, M. septifer^ Leda Vinti, PleurophorascostcUus^Schu 
todus Schlotheimi^ Cythere inomata; whereas the third contains about 
14*3 species (including most of those just named), many of which are 
bryozoic corals and palliobranchiate shells. The first member is 
extensively developed on the coast of Durham, the shore cliffs be- 
tween Hartlepool and South Shields being principally composed of 
it. In some localities it is highly crystalline, varying extremely in 
structure; but in most places it is earthy, oolitic, cellular or compact, 
of a yellowish or brownish colour, and highly charged with carbo- 
nate of magnesia. The late Professor A. Johnstone has published the 
following analysis of the oolitic variety, which is very abundant 
around Hartlepool: — 

Carbonate of lime, 54'5. 

Carbonate of magnesia, 44*93. 

Alumina, iron, and phosphoric acid, . . 0*33. 

Insoluble matter, 0*24. 

I have given this analysis of the magnesian limestone of Cultra, 
because it closely corresponds with one published by Sir Bobert 
Kane.* Mr. M'Adam has kindly furnished me with another of the 
Tullyconnel limestone made by Dr. Hodges, of Queen's College, Bel- 
fast, showing that it too has a very similar chemical composition. 
Thus, in its lithological and chemical characters, the first member, 
as it occurs in Durham, offers a remarkably close agreement with 
the Tullyconnel and Cultra magnesian limestones : further, both pos- 
sess a palseontological resemblance, which is equally remarkable; 
for in the Tullyconnel and Cultra beds there is very nearly the 
same assemblage of fossils as occurs in the upper Permians on the 
coast of Durham.t This being the case, I cannot refrain from 

* Industrial Resources of Ireland, page 246. 

t Mr. Bryce states in his ^^ Geological Notice on the Environs of Belfast," &c., 
that TerebratulsB and Products occur in the Cultra magnesian limestone. There is, 
probably, an error in this statement, as I certainly saw none of these fossils in Mr. 
M*Adam*8 collection ; nor is Mr. M'Adam himself acquainted with any ; nor are 
there any noticed in Dr. Griffith's list 

Vol. VII. I 
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drawing the conclusion, that the Irish ** fossilifero^s dolomite'^ 
belongs to the highest member of the Permian system, as developed 
in the north of England. 

There are some intermediate localities, the geology of which is 
somewhat confirmatory of the view just advanced. At Collyhurst 
and some other places near Manchester, there occur some Permian 
beds, which, although not dolomitic, contain an exactly similar group 
of fossils as characterizes the upper members in Durham ; and I am 
led to think, that they occupy a high position in the System. 
At Barrow Mouth, between St. Bees' Head and Whitehaven, in 
Cumberland, there is a bed of magnesian limestone of a cream 
colour, 10 ft. 6 in. in thickness, similar to that at Cultra, overlying 
the coal-measures, and underlying the New Bed Sandstone. Fossils 
are extremely rare in this deposit ; but it has yielded Mr. Binney 
*' casts of Bakevellia, Schizodus, and other shells."* 

The parallelism which has just been made out between the Irish 
Permians and the uppermost members of the system in the north of 
England, I am strongly inclined to believe, may be extended into 
Germany ; for I have elsewhere"!" pointed out certain evidences tend- 
ing to prove that the uppermost Permian only (Stinkstein and 
Rauchwacke) in the Thuringerwald are marked by the presence of 
a few bivalves, and by the general absence of Bryozoons and Pallio- 
branchs. 

In conclusion, the discovery of Permian beds in Ireland is of consi- 
derable geological interest; and it may eventuate in vast industrial 
benefits. In England almost every strati graphical group or " sys- 
tem" occurring in central and northern Europe has been found; 
but in Ireland one interesting link in the chain is generally considered 
as being absent — the Permian System: this link, however, is now 
supplied. Further, in many parts of Tyrone and the adjoining coun- 
ties, there are beds whose relative position has long been looked on 
as doubtful; but the presence of a well-known Permian rock at 
TuUyconnel is highly calculated to settle their exact geological age. 
With reference to its industrial importance, there are several dis- 
tricts in the province of Ulster whose surface rock is a freestone, 
generally supposed to be the "New Red Sandstone," — a formation so 

• Binney " On the Pennian Beds of the North- West of England." 
t Monograph, *' Introduction/' pp. xvl xvii. 
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geologically high above the coal-measures as to render, in many 
cases, the sinking of a colliery shaft through it a ruinous speculation. 
Should, however, the so-called ** New Red Sandstone" turn out to 
be the Rothe-todte-liegende, or Lower New Red, as I suspect will 
be the case with that in the south of Tyrone and the adjacent part 
of Armagh, no expense ought to be spared in boring through it, 
with the view of reaching workable beds of coal, similar to those of 
Coal Island, at no great depth below the surface; and there ought 
to be no delay whatever in ascertaining their existence below the 
Permian limestone of Tullyconnel. 

DESCRIPTION OF PLATE I. 

Fig. 1 o. Favosites Mackrothii. Natural size. 
„ - b. Another specimen, magnified. 
„ 2. Thamniscus dubius. Twice the natural size. 
„ da. Myiilus squamosus. Twice the natural size. Cast showing impressions 

of the pallial line, and the posterior adductor muscle. 
„ - b. Another specimen, a cast. Twice the natural size. 
„ 4 a. Bakevellia antiqua. Natural size. Cast. 

„ - b. Another specimen. Cast, enlarged, showing impressions of the teeth, car- 
tilage pits, and adductor muscles. 
„ - c. Another specimen. Twice the natural size, showing impressions of the 

pallial line, adductor and other muscles. 
„ " d. Another specimen. Natural size. 
„ 6 a. rieurophoms costatus. Cast, somewhat enlarged, showing impressions of 

the posterior tooth, the anterior adductor muscle, and the ridge behind 

the latter. 
„ - b. Another specimen. Impression of, twice the natural size, showing the ribs 

emanating from the umbone. 
„ 6. Schizodus Schlotheimi. Casts, natural size. This is one of the specimens 

collected by the assistants under Col. Portlock. 
„ 7. Turho helicinus. Thrice the natural size. 
„ 8. ■ Thomsoniamis. Thrice the natural size. 

„ 9. Taylorianu8. A little above twice the natural size. 

„ 10. RU,oa (?) Altenhurgenm, \ ^^^^ ^^^ ^^^^^^ ^^^ 

„ 11. (?) Gihsoni. ) 

„ 12 a. SpirilUna puitilla. ) ^ ^^^^ ^^ diameters. 
,,-b. i 

,, 13 a. Cythere (?) inomata, \ ^ ,. ™. . , ^ 

\y about 8 diameters. The specimen under figure a 

" * ( has a comer broken off. 

„ — c. ; 

All the specimens represented in the plate, with the exception of the Spi- 
rillina and Cythere, are placed in the palaeontological collection of the Museum 
of Iridh Industry, mounted and named. 
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Gentlemen, — I feel considerable diffidence in addressing you on 
this, the twenty-fifth anniversary of the formation of the Society, 
folly aware of my own deficiencies, and of the high character and 
scientific distinction which my predecessors have justly earned for 
themselves by their labours in the field of Geology, and the valua- 
ble contributions they have added to the stores of geological lite- 
rature. Moreover, from a pressure of circumstances during the 
past year, I had been particularly trammelled with engagements such 
as precluded me from following up very closely this interesting sci- 
ence. I have long been much interested in its progress; and al- 
though I have not had many opportunities of investigating the 
different sections of the country, it would argue a very uninquiring 
or apathetic mind, when once initiated into its mysteries, however 
superficially, not to have taken some pains to ascertain the new 
phases which Geology is assuming, the theories which have stood 
the test of time and discussion, as well as the great advance which 
the united labours of the mineralogist, the palaeontologist, the che- 
mist, and the mathematician, have contributed to produce of late 
years. I feel most proud of having been called on at such a time to 
preside over you; and, although our numbers are comparatively 
few and our papers not very frequent, I have the highest authority 
for stating that the London Geological Society — which may be 
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called the parent of all such societies — is already proud of the zeal 
and achievements of some of our members. 

The Eeport of the Council having entered into statistical details, 
I shall not dwell much on the proceedings of the past year. I may, 
however, be permitted to congratulate you on the very important 
and interesting paper read by my learned predecessor and Mr. 
Salter on the line of demarcation between the Carboniferous and 
Devonian rocks in the south of Ireland. This is a most impoi^tant 
and interesting subject; and without expressing any opinion upon 
this controversy, I am sure you will join with me in the wish that we 
may have such further detailed information as may set this point at 
rest Our W9rthy Vice-President, Dr. Griffith, has entered into 
the field, and I trust that he will continue to favour us with his ex- 
tended researches. There are at the present moment several similar 
controversies afloat, such as the distinction between the Cambrian 
and Lower Silurian rocks, between the Eocene and Cretaceous for- 
mations; and, indeed, as might naturally be expected, the gradual 
progress of the science, and the minute investigation which is being 
extended to all the strata of the earth, show the extreme difficulty 
of drawing abrupt lines of distinction on palaeontological grounds. 
Mr. Du Noyer has given us a very interesting communication on 
the neighbourhood of Killarney ; and Professor King, of Queen's 
College, Galway, has given us a most important paper on the depo- 
sits of Artrea in the county of Tyrone, which he demonstrates to 
belong to the Permian period, instead of the New Red Sandstone. 
This discovery may lead to the most important results with re- 
ference to the working of our coal mines. We have also had 
some most valuable papers on the composition of the Irish granites. 
Every one who has heard the Rev. Samuel Haughton's contribu- 
tions must be aware of the great accuracy of his investigations; 
and I understand that he has obtained most original mineralogical 
data for classifying by eye the different granitic rocks. The Rev. Pro- 
fessor Galbraith has also been a most assiduous labourer in this field. 
And here I hope that I am not travelling beyond my province 
in alluding briefly to the controversy in which this gentleman has 
engaged with reference to the existence of porcelain clay in Ireland. 
No one can be better qualified than he is to express an opinion of 
the quality of the Irish clay, or of its fitness for the production of 
those beautifal wares, which have added so much lustre to the ma- 
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nufacturing reputation of Staffordshire, and so much wealth to its 
inhabitants. We must also look to him, and such philosophers, to 
dispel erroneous views which may lead to popular delusions and 
rash speculations. However, I am myself deeplj impressed with the 
importance of advancing by every means in our power the indus- 
trial wealth of Ireland ; and we must consider that if our country 
does not contain within itself all the ingredients for the manufac- 
ture of porcelain, it is well known that neither in Staffordshire nor 
Worcestershire are to be found any of the raw materials used in 
its manufacture, unless coal is to be included in this term. With 
the great extent of granitic and quartz rock in Ireland, there is 
nothing improbable in the discovery of kaolin and silex fitted for 
manufacture, and if the kaolin is in an impure state, it is well worth 
the pains of experimental philosophers to ascertain whether there is 
not some easy process of purifying it from the iron and other dele- 
terious ingredients which it may contain. Far, however, bo it from 
me to urge the establishment of manufactures of this kind on the 
loose data that have been brought forward, as I am convinced that 
without due energy and perseverance no enterprise can succeed, and 
that with these valuable assistants there is no country which is not 
able to place itself in an advantageous position in the markets of the 
world. 

Another interesting subject is the Drift of Ireland. As Profes- 
sor Jukes has well observed, it has not been treated with the atten- 
tion it deserved. Mr. Thomas Stanly has, however, read a paper on 
the subject; and I trust that Mr. Kelly has not abandoned a subject 
into which he has inquired with his usual accuracy and discrimina- 
tion. We also owe to Mr. Kelly a very voluminous catalogue of 
fossils of the Irish Carboniferous Limestona One of the character- 
istic features of geological literature is the disposition to divide the 
labour of observation into monographs, and no system is more 
likely to enable us to place Geology nearly on the footing of an exact 
science. 

It may appear great presumption on my part to attempt any- 
thing like a review of the general state of Geology at the present 
moment, and therefore I shall not attempt any such thing; — but I 
cannot deny myself the gratification of congratulating you on the 
great addition we have received during the past year to the informa- 
tion we previously possessed of the physical structure of the globe. 
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Even a cursory reader could not fail being struck, even a very few 
years since, with the very great blanks which prevailed in the geo- 
logy of countries that ought to have been by this time tolerably 
well known. One great blank has been, in a great measure, removed 
by the wonderful map of India by Mr. Greenough — the Nestor of 
Geology ; he will transmit his name to future ages by two maps, 
which contained at the time of their publication an enormous amount 
of information for any single private individual to have compared and 
digested. The Geological Survey, under the auspices of the East 
India Company, will of course supply exact information on those 
points, not only of the greatest value in a scientific point of view, 
but of great use to every industrial undertaking, whether it be 
mining or agricultural ; whether it be to make roads, or to convey 
water from a damp to a thirsty soil.' The rapid extension of those 
geological surveys is probably the most characteristic feature of the 
day. Not only France and Germany have nearly completed this 
work, but our Transatlantic brethren have made great efforts, and 
are still doing so, to promote the many capabilities of their enormous 
territory. Isbister's Essay on the Geology of North America, pub- 
lished in the English Geological Journal, contains a vast amount of 
information on those inhospitable latitudes, which have been tra- 
versed by so many expeditions, and in which, alas, many a hero has 
fallen a martyr to his duty and his love of science I It is very 
gratifying to find Mr. Sharpe investigating, with his usual accuracy, 
the interesting provinces of Portugal; and some precise information 
about Spain is very much required. It is true that Capt Widdring- 
ton several years ago, in his interesting Tour, described many of its 
more peculiar features. Mr, Pratt and the gentlemen connected with 
the Asturian mines have also given us some occasional glimpses into 
the interior of the crust of that rich land. Dr. Daubeny also gave 
an interesting description of his search after the Apatite mines of 
Estremadura. There has also been a great accession to our know- 
l^ge of the geology of South Africa. Captains Gordon and Suther- 
land have identified and described the cretaceous strata of Port Natal. 
However, probably the most original and curious fragment of extra- 
European geology is Mr. Loftus's account of the mountain ranges 
extending on each side of the boundary between Turkey and Persia. 
He has made a noble use of his opportunities when connected with 
the Mixed Boundary Commission ; and it is very much to be wished 
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that a detailed and well-illustrated report should be published 
under the Government supervision as to that district. The great 
impetus which the gold discoveries have given to the physical ex- 
ploration of Australia still continues to produce the most valuable 
results. Mr. Clarke, Selwyn, and others, are constantly adding to 
our knowledge of the formations of that continent,, and it will sur- 
prise every inquirer who a few years since would have been dependent 
on the superficial inquiries of Mitchell, Streletzki, and the hurried 
notes of our late worthy President, to find the number of well 
qualified labourers in this field. The French Government has gene- 
rally been successful in combining the objects of war and science, 
and few of their expeditions into wild countries during the last 
thirty years have been unaccompanied with a scientific and artistic 
staff. To thena we owe the valuable reports on Egypt, the Morea, 
Algeria; and I have no doubt that, at the conclusion of this war 
with Russia, there will appear, at the expense of the French 
Government, some important contributions to the natural history 
of Turkey and the Crimea, if not of the Baltic. If the additions to 
the range of our inquiries are satisfactory, it is equally satisfactory 
to find that we are rapidly obtaining a much more accurate knowledge 
of those productions, with which we flattered ourselves we were 
tolerably well acquainted. How invaluable the researches going on 
under the care of the gentlemen of the Ordnance Geological Survey 
in the Silurian and Cambrian rocks 1 It is to be hoped that they 
will be rewarded with the discovery in Great Britain of the unique 
protozoic fossil, the Oldhamia. In an equally interesting field, Mr. 
Prestwich has made discoveries startling and original. The London 
clay may be said to have been the first and most minutely explored 
of English fossiliferous beds, and yet it remained for Mr. Prestwich 
to place them in their proper position, and to find equivalents for one 
of the Parisian beds which had escaped the most accurate observers. 
The great English geologists do not appear by any means to be 
resting on their oars, or to trust to their past acquired name for 
maintaining their proper position in the geological world. Sir Ro- 
derick Murchison, ever bent on extending and correcting his former 
observations, has published a most interesting Report on the Geology 
of the North of Germany. We cannot be too grateful to him for his 
giving us the true place of the Nummulite beds. Mr. Hamilton, 
the learned President of the Geological Society, is indefatigable in 



president's annual AI>DR£SS. 87 

working out the Rhenish formations. The Rev. Professor Sedgwick 
has not relinquished his hold of the lower Silurian deposits ; and 
Sir Charles Lyell, who supports his beautiful theory with such an 
array of information, and such a clearness of expression, that one 
cannot avoid yielding one's assent to them, has produced a detailed ac- 
count of the island of Madeira. It may not, perhaps, be out of place 
here to make a few observations on those important practical sub- 
jects on which our members can throw the light of their talent 
and their industry. Every scientific inquiry is, doubtless, practically 
useful; and although many sciences may not appear likely ever to 
lead to positive results, experience has proved otherwise. The great 
value of Gonchology is a striking proof of this assertion. I need not 
allude to the importance of the fullest information being supplied to 
us relative to mines, to coal, or to salt. The different mineral raw 
materials scattered through the country — our beautiful marbles, 
which are at present so inefficiently worked — the different questions 
relating to the connexion between Agriculture and Geology — all 
should engage our close attention. I may also invite your particular 
attention to the question of the bogs. Monographs of these made by 
competent persons would, in my opinion, be of the greatest practical 
importance, and there are many theoretical questions connected with 
them which have not obtained the attention which they deserve. 
From a very partial observation, I cannot resist the conclusion that 
a great portion of the surface now covered with peat is of recent 
formation, and it would be most important, in the absence of topo- 
graphical and historical information, to obtain geological data, so as 
to settle this subject. No gentleman could be more competent 
to deal with it than Professor Allman, who combines such an 
amount of zoological and botanical knowledge with Geology. He has 
been obliged to resign his place on the Council from the pressure of 
his new duties, and we must feel proud of one of our alumni being 
placed in the high position of successor to Professor Forbes. With 
my friend Professor Jukes, I have had the painful task to mourn over 
his loss. He conferred great benefits on the Irish Geological Survey, 
and it will be long before we see his equal in Palseontology. 

This year has also been signalized by the loss of Sir H. de la Beche, 
the head of the Geological Survey. He was a member of this So- 
ciety, and anxious for its success. It is hard to speak in sufficiently 
high terms of the obligations which we owe him. He may not have 
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possessed the genius, the acquirements, the eloquence of a Sedgwick, 
41 Buckland, a Murchison, or a Lyell ; he may not have had the same 
gift of clothing the most abstruse questions in clear and intelligible 
language: but to none does our science owe more. He was one of 
the earliest cultivators of it, one of the most industrious observers, 
a good mineralogist, and the foimder of the Ordnance Geological 
Survey and the Museum of Practical Geology and the School of 
Mines. He was also a most constant contributor to the Transactions 
of the Geological Society. His " Geological Manual," and " How 
to Observe in Geology," have long been considered as standard 
works; and one of his earliest and least known productions, '* Re- 
searches in Theoretical Geology," is remarkable for some very inter- 
esting views of the probable mode of formation of our planet. His 
loss will be long and deeply felt ; but a more efficient and fit successor 
could not be found than Sir Roderick Murchison, and under his 
auspices I have no doubt that in a few years' time all our geologi- 
cal questions will have been so far elaborated, that it will indeed be 
a difficult task to make any important discoveries in it, except by 
resorting to the aid of that great discoverer of unknown worlds — the 
microscope — by means of which Ehrenberg has extended to such an 
extraordinary degree the domain of nature, and enlarged our views 
of the power and intelligence of the Supreme Being and Creator of 
the universe. 
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WEDNESDAY EVENING, NOVEMBER 12, 1856. 

The first meeting of the Society for the Session 1856-7 was held in 
35, Trinity College, on the evening of the 12th November, 

OiLBEBT Sandees, Esft., in the Chair. 

The Secretary read, the Minutes of the last meeting, which were 
passed; and the following Paper was read by Robert H. Scott, Esq., 
C. E. :— 

ON THE CAEBONIFEEOTrS BEDS OF KILLTBEGS, CO. DONEGAL. 

Having had occasion this summer to make a geological section, I, 
in company with a feUow-student, Mr. J. A. Eussell, selected Killy- 
begs as a locality suitable for the purpose. The strata there are Silu- 
rian, mainly converted into mica slate, with sandstone and carbonife- 
rous shale appearing in two districts. One of these, which I shall first 
describe, is the N. W. boundary of the central carboniferoils basin of 
Irelaad. 

In the Pox's Glen, the bed of a stream which flows into Inver 
Bay, near St. John's Point, we came on black, shaly limestone, con- 
tauiing a great profusion of fossils. Here we found encrinitic stems, 
Atrypa fallaxy Spirifer glaher, and Orthis filiwria^ with several others. 
These beds of shale, with some of sandstone interstratified with them, 
occur along the whole of St. John's Point, as far as we went, which 
was only, to Ballyderlan. In Mr. Griffith's map the whole Point is of 
the same colour, excepting a small belt at the extreme end, where the 
lower limestone appears. This we were unable to verify, as the distance 
by land was very great, and the weather did not suit for going there by 
sea. Along the shore the most remarkable fossils were, a very large 
Orthis, which I am told is 0, papiUonacea, and Idthostration haaalti- 
forme. Plants have also been discovered in this shale. 

We then crossed St. John's Point to a place near Biggagh Back, 
where we found the same shales as at the other side. At the point of 
Biggagh there is a small fault, very well marked. About 200 yards to 
the west of this, we find the junction of the sandstone and shale, which 
are perfectly conformable. When we passed M'Swyne's Castle we 
began to find traces of plants in great abundance in this sandstone. At 
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one spot, about fifty yards east of a brook which comes down from 
Spamount, we came on a lenticular mass of shaly limestone, similar to 
that which we had just left, and containing the same fossils. This 
widens out as it goes inland : we traced it for some distance to the back 
of the village of Dunkineely. It is sometimes very hard to find this bed 
on the beach, as in some winds it is nearly covered by the shingle, so 
that it might easily be overlooked. At the point of Damey we found 
a trap dyke cutting across the bedding in a direction nearly perpendi- 
cular to the strike. It is very clearly marked, and is the only place 
where we observed trap penetrating the sandstone, although we found 
a good many dykes through the miba slate. About this locality Stigma- 
rias occur in the greatest abundance. The fossil tree which Mr. Byron 
discovered last year, and which is in the Museum of the Dublin Society, 
was found near this dyke. We also found SigUlarisB and some leaves 
in the shaly beds which occur through the sandstones ; however, the 
species is not perceptible in any o£ the specimens which we were able 
to obtain. At Bruckless Tannery the sandstone changes into a red 
conglomerate ; however, the character of the shales is not altered. The 
lowest beds of this conglomerate are exceedingly coarse ; they may be 
observed very well in the bed (xf the river at Hollybrook, and in the 
cutting for a new road opposite Killaghtee ChapeL The mica slate ap- 
pears underlying the sandstone a little beyond the bridge at Holly- 
brook. 

At Green Island, in M'Swyne's Bay, we have greenish slates with 
trap overlying them. This island can be reached by land at very low 
tides. At the back of Camtullagh, the headland which divides 
M*Swyne*s and Killybegs Bays, we found reddish slates and sandstones, 
of a character different from those at Bruckless, and dipping at a higher 
angle. These appear to be the beds which are converted into mica slate 
in other parts. The centre of this headland of Camtullagh, and of 
that of Drimanoo, at the other side of Killybegs Bay, is occupied by 
trap, flanked on either side by mica slate. 

The constitution of the other district, which commences at Ein- 
tragh, three miles west of Killybegs, is similar to that of the district 
already described, but presents greater variety, in consequence of its 
being intersected by faults, some of which are of importance. The 
district is a complete basin, the beds dipping inwards all round. We 
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oommenced at Fintragh strand, where we found mica slate, and soon 
eame on the junction with the sandstone, the lowest beds of which 
were not as coarse as in the other places where we observed the junc- 
tion. The sandstone on this basin is not marked by such a profusion 
of fossil plants as that under Dunkineely. In the overlying shale 
in this place we observed plants in one or two places, very indis- 
tinct. It is fall of Tu/rhinolia fungites and Encrinites, especially the 
former. It seems to be a purer limestone than that at St. John's Point, 
being harder, and of a bluish instead of a black colour. It has been 
worn out into caves in several places. About a quarter of a mile beyond 
the promontory of the Einn we came on a fault in the limestone, and 
ftirther on, before we reached Shalwy, we found beds of black shale, 
containing nodules, some of which appear to be impure ironstone. This 
shale has been sometimes used by the blacksmiths of the neighbourhood 
in place of better fuel, and has been found to serve their purpose to a 
certain extent. Immediately underlying this bed we met the sand- 
stone again, with abundance of plants : in one locality, close to Shalwy 
shore, we found abed of yellowish shale at the bottom of the cliff, with 
StigmariaB scattered through it : these are exposed by the action of the 
sea, which removes the shale from around them, and leaves them pro- 
truding from the face of the cliff. N'ot far from this spot, at the oppo- 
site side of the beach, we found a coarse conglomerate, similar to that 
which we had met with at Hollybrook, and the mica slate underlying 
it. From this to Muckrossallagh we observed, in two isolated patches, 
a skin of this red conglomerate, bleached white, resting on the mica 
slate. This is further exemplified by the appearance of an outlier of 
this same conglomerate, forming an island at a place where only mica 
slate appears on the shore. Before we reached Muckross we saw the 
Pigeon Caves, which have been excavated by the sea at the junction of 
the slate and sandstone. Their appearance, owing to the light reflected 
from their flooring of mica slate, is extremely beautiful. 

From Muckrossallagh to the extreme end of the headland there is 
shale similar to that at the Rinn : however, its strike is different from 
that of any of the other beds along the coast. 

Ve were unable to trace the sandstone inland, owing to our having 
but little time. From the appearance of the country it seems probable 
that the mountain of Crownarad bounds it on the western side. 
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I may add, that we observed sandstone similar to that at Dunkineely, 
and as full of fossils, at Mountcharles, near Donegal. This we did not 
notice until we were leaving the country, when we walked into a quarry 
on the hill, which leads up to the town on the west side, while our car 
was going up the hill. 

Professor Haughton expressed his pleasure at hearing Messrs. 
Scott and Russell's paper. A controversy had arisen between Irish 
geologists and some of their friends on the Geological Survey as to the 
true age of the plant beds in the north and south of Ireland. Mr. 
Haughton considered that Mr. Scott had clearly established the position 
of the northern plant beds, as immediately overlying the Old Red Con- 
glomerate ; and as there could be no doubt of the true carboniferous 
character of the plants of Donegal, he thought they threw much light 
on the corresponding beds of the south of Ireland, which, in his opinion, 
could not be considered as anything but carboniferous. 

Mr. Scott observed that the visitor to Killybegs would have other 
geology besides that of the carboniferous beds, which would be well 
worth investigation. There is also in that neighbourhood some of the 
finest cHff scenery on the coast of Ireland, viz., the cliffs of SHeve 
League and GlencolumMUe, which are at present hardly known, in 
consequence of the difficulty of communication which has hitherto ex- 
isted, but which is now to a great extent removed. 

J. R. KiNAFAN, Esq., M.S., then read his paper — 

ON ANNELTDOID TEACK8 IN THE EOCKS OF BKA.T HEAD, C0T7NTT OF WICBXOW. 

All traces of animal remains, how indistinct soever, met with in 
rocks so low down in the series as the Cambrian, must be looked on as 
important. I have, therefore, ventured to bring before the Society 
to-night some unmistakeable animal traces which came under my no- 
tice, during the past summer, in the Cambrian rocks of Bray Head, 
county of Wicklow, and which, as far as I know, have been hitherto 
undescribed, if not unnoticed. They occur in such abundance, and are 
so unmistakeably marked, that there can be no difficulty in detecting 
them. As to their nature, they would appear to be rather animal tracks 
than the remains of animals, being the fiUed-up burrows of some borer, 
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probably annelidan. They occur, for the most part, in company with 
the beds of Oldhamia, although there would not appear to be any actual 
connexion between the two. The chief beds of them occur on a small 
cove situated on the K.E. side of Bray Head, immediately after round- 
ing the hill from Bray. Here a number of low-lying, somewhat slant- 
ing, beds of green and red slate occur, chiefly as detached rocks lying 
off shore, but left dry by the tide at low water. The tracks are found 
also in several places along the whole shore to Greystones, and also on 
the top of the hiU.* 

They occur as rounded tubuli, running either vertical to or in the 
same direction as the bedding ; in the former case they present a circu- 
lar, in the latter an ellipsoidal section. They vary much in appearance, 
and are of every length, from 1 inch to upwards of 2 feet; and, in dia- 
meter, from the thickness of common sewing-thread to 0*3 inch and 
upwards. There appear to be at least two different kinds of them : 
some of those running in the same plane as the bedding, differing 
much from the vertical tracks. These latter are generally long, and 
of nearly the same diameter throughout, except at their upper ex- 
tremity, where they spread out into a rounded knob, as though the ex- 
tremity of the tubes were cupped. This form occurs also running nearly 
horizontally to the beds ; the thread-sized tubuli differ from them also 
chiefly in the fact of their occurring in pairs. The other set of fossils 
are seldom more than an inch in length, and taper away to each end. 
They occur best marked in a gritty red slate, with numerous shining 
black particles through its substance. The thread worms occur, gene- 
rally in the red beds, iu immense profusion, closely resembling those 
tracks detected by Mr. Salter in the Cambrian rocks of the Longmynd 
(Quart. Joum. GeoL Soc, London, 1856, p. 246); they are here associated 
with Oldhamia antiqua ; they occur also, though rarely, in greenish- 
gray beds of Oldhamia radiata, being then in the direction of the bedding. 
The commonest tracks, however, are those first mentioned, which are to be 
found in the greatest numbers in the beds over and underlying beds of 
Oldhamia radiata, though found even intersectiag these beds themselves. 

* Since the above was read, the author, in company -with R. Scott, Esq., C.E., found, 
in a compact green rock, traces of a different character from those here detailed, probably 
molluscan, in company with remains similar to those fossils commonly called ** Fucoids," 
which he hopes to describe at a future period. 
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One track was found which conld be traced from the red bed beneath the 
Oldhamia, and through, or at least into, a red bed above the Oldhamia. 
The system of beds in which they are most abundant, as seen here, is 
generally 5 feet thick, and made up as foUows : above and overlying 
the system, a layer of green quartzose rocks of compact texture, having 
its surface in parts ripple-marked, and overlaid by a layer of Oldhamia 
rctdiaia; next a bed of red shaly slate, often much disintegrated, with 
slight traces of Oldhamia and a few vertical tracks ,* next, a red gritty 
slate, with black points scattered through it, the tubidi few, and gene- 
rally of the kind with tapering extremities ; next, a compact bed of red 
slate, intersected in every direction with tracks; the whole bed, as it 
were, knit together by them; next, a layer of Oldhamia raduUa, pale- 
grayish in its colour, from 0*25 inch to 3 inches in thickness ; tracks 
generally few in number (this bed sometimes more or less stained with 
red) ; next, a bed of red shaly slate or compact red slate; tracks in the 
former case few and vertical ; in the latter numerous ; then a red ^ile 
slate bed, in which I did not detect any tracks (this bed often want- 
ing) ; then the gritty red bed : — ^this system, with slight variations, 
occurring three or four times over, and resting on the green quartzose 
rocks. 

In many places the red beds are much thinned out, and occur only 
as veins three or four inches thick. 

Short vertical tubuli (vide Plate Y.) occur in nodules, which are abun- 
dant in the green quartzose beds in parts. Mr. Salter, who accompanied 
me here on one occasion, pointed out, on the lower face of one of the 
beds, rounded knobs corresponding to the cupped termination of the 
tubuli and rounded elevations, casts of trails of worms on the top of 
the mud. He also obtained one or two imperfect specimens of these 
last in the white quartz rocks, which here protrude. Though frequently 
found crossing, on careful examination I was unable to detect any 
branching among these tubuli. When closely examined they are found 
to be made up of concentric laminae, of about the thickness of ordinary 
writing-paper, depressed in the centre, like a pile of watch-glasses. In 
every instance the tubuli are found to be of a different colour and tex- 
ture from the surrounding rocks, as though their contents had undergone 
some chemical or other change, such as we know is communicated by 
recent Annelidans to the sand which passes through their bodies. In 
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some instances tlie rock in immediate contact with the tubuli was found 
to be stained of a darker colour, like that which is frequently found in 
the circumference of the burrow of Arenicola ; this is chiefly seen in the 
rounded, tapering tubuli. 

The vertical tubuli found in the quartzose rock differ in shape from 
the others here described, tapering gradually from above downwards. 
Even after a very careful examination I oould not satisfy myself as to 
whether any of these animals possessed a tube or not; if they did, it 
must have been membranous, and many things about the tracks seem 
to point to its existence, at least in some cases. I think I am justified 
in stating, that there is nothing more than an accidental connexion 
between these tubuli and Oldhamia ; indeed, it appears nearly certain 
that some, at least, of the animals, whether molluscan or annelidan, by 
which these tubuli were made, must have lived not merely posterior to 
the death of the Oldhamia, whose remains make np these layers, but 
€ven after the deposition of a layer of mud on these remains. And I 
cannot conclude without expressing my firm conviction that a careful 
research, by other and more practised hands, cannot fail to bring to light 
even more interesting remains than these here described; for, as may 
be gathered from the result of this hurried examination, every kind of 
rock here famishes us with some trace or other of animal life. 

EXELANATION OF ACCOMPANYING PLATE. 

Fio. 1. — ^Tracks in gray beds of Oldhamia radiaia.; — showing (a) vertical tubes ; (&) 

thread-like do. ; (c) laminatei structure of tubulL 
Fig. 2. — (a) Vertical tubes ; (6) thread-like parallel tubuli. 
Fio. 3. — Tracks from red bed, showing crossing tubuli. 
Fio. 4. — Vertical tubnlus from green quartzose rock. 
Fio. 5. — Tracks in red beds, showing Tubulus curved on itself in<connexion with Oldhamia 

imtiqua. 

Note. — The Oldhamia occurring in connexion with the tubuli is not shown in 
Figures 1, 2, 8, and 6. 

Dr. Kinahan exhibited numerous specimens in illustration of his 
paper, which gave rise to an interesting discussion, in which many of 
the members of the Society present joined. 
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WEDNESDAY EVENING, DECEMBER 10, 1866. 

J. B. JuxES, Esq., E.R.S., in the Chair. 

The Chainnaii announced that since their last meeting they had to 
lament the death of their late Assistant Secretary, Mr. Hitchcock, an 
event which no one regretted more than himself. 

Mr. Hartstonge Robinson, and J. Maguire, C. E., being proposed and 
seconded, were elected members of the Society. 

Mr. W. L. WiLLSoN then read his paper : — 

ON the geology of the irEIGHBOTTBHOOn OF EENHAEE. 

The valley of Kenmare is about one mile broad at the town, from 
whence it extends eastwards, gradually becoming narrower for about 
nine miles, to the village of Kilgarvan. The rock forming the bottom 
of the valley is the lower carboniferous limestone, which consists of 
beds of a pale gray crystalline limestone, much jointed and cleaved, 
the latter giving a thinly laminated and platy structure to the rock. The 
lowest beds are of a darker gray, and often deep blue colour, and are 
seen to rest upon blue and black shales and gray grits, with purple slates 
and sandstones, both upon the north and south of the valley. The 
general strike of the limestone and other beds in the Kenmare YaUey is 
about 25° north of east ; this strike is very constant for miles over this 
district. * 

Some good sections of the lower beds of the limestone, and the rocks 
immediately beneath, are seen here and there along both the northern and 
southern boundaries, but particularly the latter. I shall notice two or 
three of these sections proceeding from the town of Kenmare eastward 
to Kilgarvan. At Roughty Bridge, about two miles from Kenmare in 
this direction, we have a section which, in descending order, consists 
of the following rocks : — ^First, blue and gray thick-bedded limestone, 
with crinoidal fragments ; then a bed of pale purple crinoidal limestone, 
which rests upon blue and black shales and slates, in the upper part of 
which are thick calcareous bands abounding with fossils. These beds 
rest again upon hard gray and yeUowish gray grits, with narrow beds of 
gray gritty slates, also fossUiferous. The latter beds ar^ particularly 
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well seen under the principal arcli of Koughty Bridge.* And, fin«dly, 
these beds rest upon dull red and purple slates and grits, with occasional 
green bands, the upper portion of which are often calcareous. The thick- 
ness of these rocks here, between the limestone and the red slates, is 
about seventy feet ; at the Bridge they «dl dip to the north at about 70**, 
but become nearly flat and are much twisted immediately under the 
Bridge to the south, both in the river and on the opposite side from this 
spot. The black shales and slates on which the limestone rests are seen 
to dip suddenly to the south and north again, thus forming a small basin 
or trough of the lower beds of the carboniferous limestone at this place, 
about a quarter of a mile west of Roughty Bridge, and immediately south 
of a place called White House on the map. The limestone is seen dip- 
ping north at 80°, and a Kttle north of this again, in an old quarry on 
the edge of the Kenmare road, opposite Killowen House, the limestone 
is seen to dip south at 70*^. The dip here is well marked by a bed of soft 
black shale, which divides the thick beds of gray crystalline limestone. 
The next plsuse where the dip is weU seen in the limestone is in 
crossing the valley to the north, in the Cleady river, close to EUpatrick 
grave-yard, where there is a well-marked dip of 55° to 70° to the south; 
and further along the northern boundary of the limestone, at ArdtuUy 
copper mine, where the limestone is weU exposed and fossiliferous, the 
dip is observed to be north at 80°. Thus it will be seen that the lime- 
stone forming the valley of Kenmare does not dip uniformly to the north 
from the southern boundary, or south from the northern boundary — 
thus forming one simple synclinal trough of great thickness — ^but is 
probably made up of a series of smcdl contortions, from north to south, 
across the valley, repeating the same beds over again, and thereby dimi- 

* Ifr. Salter has been kind enough to give me the following list of fossils got near 
Bonghty Bridge : — 

Ibttilt ofOarboniferoua Slate overlying the thin beds of ArffiUaeeom Sandstone, 

Spirifer disjunetus, — Sow. 
Strophomena crenistria. — PhilL 
OrthisJUiaria.—^hm, 
Stems of Actinocrinns. 

„ Poteriociinns. 

,, Bhodocrinns. 

Fenestella, rare. 
Vol. VII. X . 
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nishing the apparent thickness we should otherwise have of these beds. 
Along the northern side of the river Eoughty the Umestone is seen to 
form rough mounds and rocky knolls here and there in the ground, 
being quite massive in outward appearance, but still seen to retain the 
usual laminated and slaty structure when fractured, and often contained 
irregular bands of chert. I remarked that the dip surfaces of the rocks 
which face the valley are much water- worn and rudely furrowed by 
water-action la that direction. If we now trace this limestone from 
Clontoo, a littie south of Ardtully copper mine, eastwards, we see that 
immediately east of this place it suddenly changes the hitherto constant 
strike, and becomes much contorted on its northern boundary. Coming 
round to the south to Ardtully House, close to which there is a quarry, 
in which the limestone is seen to have a northerly strike, dipping south- 
west at 70° north. Close to this quarry at Passa Bridge the blue and 
black slates and shales, similar to those beds noticed as the rocks on which 
the limestone rested at Eoughty Bridge, on its southern boundary, are 
seen dipping under the limestone. Prom Ardtully House the limestone 
forms an irregular boundary eastwards, and being contorted, and curviAg 
round to the north by Fassa Bridge, is again seen, about 500 feet east of 
the latter place, in a large quarry close to the old road to EUgarvan, 
dipping south at 60°, and resting upon the black and blue slates and 
shales mentioned as occurring at Passa Bridge. Prom this the northern 
boundary of the limestone continues pretty steady in an easterly direc- 
tion to the police barrack, situated at the west end of the village of Kil- 
garvan, and is seen constantiy in junction, or nearly so, with the black 
and blue shales and slates which bound it on the north from Passa 
Bridge. But, before leaving Ardtully, I would beg to notice the sudden 
manner in which this band of limestone, and the rocks southwards 
(hitherto seen to form a broad band across the valley) narrow from 
Clontoo to Ardtully. Between Ardtully and Eoughty Bridge, on the 
southern boundary of the limestone, immediately north of Kilgortaree 
House, on the map, we see the same rocks as we have at Eoughty 
Bridge, viz., gray grit, slates, &c., dipping stiU north at 80° south of 
Ardtully House, and in the bend of the river Eoughty a good section of 
he limestone is seen. The beds seem to dip south at 75°, consisting of 
massive pale gray limestone, then thin beds of fine crystalline lime- 
stone, with hard siLLceous layers weathering out like chert bands, which 
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are succeeded by thin beds of white and greenish compact marble, 
separated again by thin layers of pale greenish shale, which do not appear 
to be calcareous. These beds are seen again in the line of strike, a little 
to the east of Ardtully Old Bridge, about a quarter of a mile distant from 
this spot, and appear to dip stiU south at 55° in the former section ; 
south of Ardtully, immediately south of the chert and siHceous lime- 
stones, we see dark red and purple slates and grits apparently dipping 
north at 80°. If these dips be correct, there must necessarily be a fault 
along the southern boundary of the limestone cutting off some of the 
lower beds of the limestone, and the beds immediately beneath it, which 
we have traced from Roughty Bridge to Kilgortaree House, a mile dis- 
tant from this point. We see no trace of these beds along here between 
these points. The fact of a fault existing here along the southern 
boundary of the limestone would account, in some measure, for the sudden 
narrowing and apparent thinning of the limestone, as well as the absence 
of the beds beneath it at this point. I shall now trace the limestone 
eastwards to Kilgarvan Tillage, where I think there is further evidence 
of the existence of an east and west fault, which commences a little 
south-east of the village, and foUows nearly the course of the river 
Roughty westwards, terminating nearly opposite Clontoo, where the 
limestone suddenly becomes so neirrow. Prom the river Eoughty, south 
of Kilgarvan, up to that village, we see a good section of the rocks. 
In the river we have dull red and purple slates, parts of which are calca- 
reous; these beds strike nearly east and west, and dip north at 85°; about 
200 feet north of the spot, we find strong beds of limestone and black 
shales striking south-east, and dipping south-west at 45°. Thus, these 
beds, if prolonged in this strike, would abut against the red slates, which 
are seen in the river to strike east and west, and dip north at 85°. There- 
fore, there must be a fault here running nearly east and west down the 
river Roughty, which cuts off the lowest beds of the limestone, as well 
as the band of black and blue shales and grits, and the band represented 
by No. 2 in the accompanying section, which is the upper part of the 
Old Red Sandstone containing the yeUow beds : — 
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Section across Kenmare Valley, half a mile west of KUgarvan, on the scale, both vertical 

and horizontal, of two inches to one mile. 

a. Road. 4. Lower Limestone. 

b. Road. 8. Carboniferous Slate. 
e. Ronghty river. 2. Yellow Sandstone. 

d. Glebe-house. 1. Old Red Sandstone. 

e. Kenmare road. 
/ Stream, 

g. Owbeg river. 
h. New road. 

I shall now draw your attention to the ground north and north-west 
of Kilgarvan, through which this section is drawn. It is drawn from 
Carrigagreenane HiU, about two miles and a half north-west of Kilgar- 
van, to a stream south of Carrignagown Hill, about two miles south- 
west of Kilgarvan. I shall commence at the river Eoughty, and notice 
the rocks seen in the section to the northern end. We see, first, this 
band of limestone forming a band along the northern side of the river 
Eoughty ; the dip of the beds seem to be south from the road to Ken* 
mare, where a junction is seen between the limestone and the black 
slates and shales beneath* Passing from thence, we cross over a low, 
undulating country, formed by these contortions in the limestone and 
the rocks immediately beneath them, till we come to this last undula- 
tion, in which the limestone is seen to dip south at the Owbeg river, 
from thence we have an almost unbroken section of rocks seen up the 
Owbeg river to Carrigagreenane, the northern end. Commencing at the 
limestone at the Owbeg river, we find, in descending order, the following 
thickness of rocks: — First, about 200 feet of blue and gray crystedline 
limestone; then about 120 feet of blue and black shales and slates, the 
upper portion being very calcareous or fossiliferous ; again, about 100 
feet of gray and yeUowish-gray grits, with gray gritty slates ; then about 
3000 feet of dark purple slates and grits, alternating evenly, grits pre- 
dominating; then about 1800 feet of greenish- gray grits and slate 
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bands, with thin bands of purple slate and conglomerates iq the lower 
beds, pebbles of white quartz and jasper being common ; beneath these 
again we have about 1400 feet here ; but the thickness of these beds is 
much greater, as on the southern side of the section, where they average 
2100 feet; then we have here a tolerably clear section from the lime- 
stone at the Owbeg river, where we start from carboniferous limestone, 
to Carrigagreenane, two miles up northwards, showing a total thick- 
ness of 6200 feet of rocks, which seem to be all conformable to the 
limestone. This section can be checked over and over again north-east- 
wards and westwards, and wiU be found to coincide with the others in 
making this thickness; and I do not think this to be the total thickness 
of the rocks beneath the limestone in this district, for farther south 
towards Slugmuffe Hills I found these lower beds of greenish-gray grits 
to have beneath them again another band of purple slates and grits ; 
but the rocks are so much contorted, that the same beds recur and dip 
again into Bantry Bay. 

The Rev. Professor Haughton said the survey of Mr. WOson had 
been made iu the same district which had been visited by him some years 
ago, and that his sections, which had been published in the Journal of 
the Society, were somewhat less detailed, in consequence of his survey 
having been made more in reference to the metallurgical character of 
the district. He had found that the copper was all confined to the slate, 
and the lead to the limestone formation ; but in every case the lodes 
coincided with the strike of the strata, as also with the dip. In this 
they were similar to the Mansfield nunes, which were worked like beds 
of coal, the copper being found in horizontal beds instead of in fissures 
and cracks, as was usually the case. He did not think these copper beds 
were ever likely to prove remunerative in an industrial point of view, 
but to a geologist they were highly interesting, and they were much 
indebted to Mr. Willson for his valuable paper. 

Captain C. P. Molont, Madras Army, then read the following 
notice of — 

THE OCCTTBEENCE OP DKIPT COAL IN SAND NEAR NEWCASTLE. 

DxraiNa a tour in search of geological information, that I made last sum- 
mer in England, I visited, amongst other places, Durham, nearl^ewcastle- 
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on-Tyne. About a mile and a half fix)m the town is a famous coal-pit, 
ccdled Old Durham, which I went to see. On leaving it, happening to 
inquire the shortest way back to Durham, I was told to take a road 
leading through a wood, on the bank of the river, that was pointed out 
to me a short distance off. The wood lies on the side of a low hill that 
runs down to the water's edge. In the cuttings made to form the road 
appeared several very thin beds of coal, which at first were not more 
than a quarter of an inch thick ; but further on, the road winding down 
the hill, and the cutting becoming deeper, fresh beds, thicker than those 
first seen, were exposed to view, two of which are each from 12 to 14 
inches deep. On examining the beds and digging out part of them, I 
found them to be made up of sand and round pieces of coal, so unlike 
in that respect the coal of our coal-pits, that I concluded that I had met 
with drift coaL I took several pieces from different beds, and all showed 
marks of having travelled from a distance. All the beds are in a yel- 
lowish buff-coloured sand ; and immediately above this sand, where the 
two thick beds are seen, occurs what is commonly called drift, with round 
stones in it, as large as a child's head. [Captain Molony exhibited a 
rough sketch, taken from memory, and said] — ^I regret I had not more 
time at command to enable me to give a minuter and more satisfactory 
representation of them, as I had only paid a flying visit to Durham, and 
was obliged to hurry back to the station to catch the train that was to 
take me on to Edinburgh that night. These beds are, to all appearance, 
perfectly parallel, and you will perceive that the several specimens taken 
from them, which I place before the meeting, are rounded on the edges, 
mid bear every appearance of being drift matter. Haying never heard 
or read in. any book on geology, of drift coal that had actually been 
seen — for I deny that beds containing minute stems and delicate leaves 
are drift coal — I am anxious to bring the occurrence of these beds before 
the meeting, in hopes that some member more talented and better 
acquainted with geology than myself may find an opportunity some day 
of visiting the place and favouring us with his views on the subject. I 
beg you will not suppose that I attempt in any way to disprove the 
theory of our coal-hills being formed of vegetable matter that grew on 
the spot where it now lies. Such is not my intention, for I believe in 
that theory myself, and bring forward this drift coal as a proof that the 
coal we bum is not drift coal. The proofs I adduce in support of this 
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being drift coal are these : — Its being found in pieces, and not in a con- 
tinuous mass orbed ; the rolled appearance of these pieces ; and the spaces 
between them being filled up with sand ; and, lastly, the absence in the 
beds of any trace of the fossil organic remains usually found in coal-beds, 
such as Sigillaria, Btigmaria, &c., &c. ; in fact, that they are the denu- 
dation of a bed of coal already formed, but, unlike their parent bed, they 
contain neither leaves, stems, nor roots. 

Mr. Kelly observed that at Lough Erne, and other places, lumps of 
coal were frequently found before getting down to the cutting. It was 
possible that ice might have been concerned in the transport of these 
fragments. 

The Rev. Dr. Lloyd, S.F.T.C.D., exhibited a photograph of one of 
the lunar mountains, taken from a drawing by Father Secchi, of Rome, 
of " Copernicus," one of the most interesting of these mountains. At 
the meeting of the British Association in Belfast, a committee was formed 
for the purpose of considering the appearance of the moon in relation to 
the geology of the earth, and it was thought advisable that certain por- 
tions of its physical structure should be very careftilly examined, and 
compared with corresponding elevations on the surface of the globe. It 
was with the view of aiding the Committee in their labours that photo- 
graphs had been taken of this celebrated drawing, which appeared to be 
very elaborate. The distribution of the lines of elevation was very 
systematic and regular, and the smaller craters surrounding the great 
one, which was of a reticulated structure, were very curiously marked. 
It seemed as if large rocks had been shot out of the larger orifice. 
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WEDNESDAY EVENING, JANUARY 14, 1857. 

The President, Loed Talbot de Malahide, in the Chair. 

The following noblemen and gentlemen were aximitted as Members : — 
1. Lord Bandon, Castle Bernard, county of Cork; 2. Charles Farran, 
Esq., M. D., Lower Mount-street; 3. Kev. James M'lvor, Ardstraw 
Glebe, county of Tyrone ; 4. Marcus Keane, Esq., Beech Park, Ennis. 

A resolution was passed unanimously, allowing the President to be 
elected for five years in succession, instead of only two years, as at 
present. 

Professor Haughton then read the following paper : — 

ON the pitchstone and pitchstone poephtey op baenesmoee and 

LOUGH ESKE, county OF DONEGAL. 

During a visit to the county of Donegal in the summer of 1856, I ob- 
served a remarkable series of dykes of felspathic trap and porphyry in- 
tersecting the granite of Bamesmore Gup, exhibiting occasionally a 
tendency to pass into a description of glossy pitchstone. Subsequently 
I was favoured by James Wood, Esq., of Castlegrove, with some spe- 
cimens from the mountains beyond Lough Eske, in the same locality, 
which are genuine pitchstone, passing into amygdaloidal, or rather oolitic 
porphyry, the cavities being filled with a white mineral which I consider 
to be Stilbite. As the locality is a new one for pitchstone, and the mine • 
ralogical composition of the rock unusual, I thought it might not be 
uninteresting to place on record its analysis, and the result of my discus- 
sion of that analysis. 

Analysis of Pitchstone from Lough JEske, county of Donegal, 

Per-centage. Atoms. 

SiHca, . 64-04 

Alumina, 10*40 

Peroxide of iron, .... 9*36 

Lime, 4*24 

Magnesia, none 

Potash, 3-63 0-077 

Soda, 2-91 0-094 

Loss by ignition, .... 5-13 0'570 

99-71 




0-308 



0-322 
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Assuming this rock to be composed of quartz, felspar, and stilbite, 
and writing Q, E, S for the number of atoms of each mineral respec- 
tively, we find, since — 

Quartz = Si O^, 

Felspar = EO, Si 0^ + R^ 0^ 3Si 0', 
Stnbite = RO, Si 0^ + R* 0^ 8Si 0^ + 6H0, 
Q + 4r + 4S = 1-423, 
r+ S=: 0-315, 
6S = 0-570. 

From these equations we obtain readily, 

a = 0-163, 
F = 0-220, 
S = 0-095. 

If we take 314 for the atomic weight of stilbite, which accords with 
its usual composition, we find the following — 

Mineralogical Composition, 

Quartz, 7-33 

Felspar, 62-55 

Stilbite, 29-83 

99-71 
It would be very desirable that an investigation similar to the fore- 
going were made into the composition of the different varieties of the 
vast and heterogeneous family of trap rocks. The nomenclature of this 
class of rocks is a reproach to geological science ; and no satisfactory 
classification can ever be made of these rocks which is not based on their 
chemical and mineralogical, as well as on their physical properties. 
Why should not such a body as the British Association undertake the 
task of reducing to order at least the British varieties of igneous rocks ? 
The funds requisite for the investigation could easily be procured, and 
the zeal of the members of the Association would supply specimens from 
every locality of interest : and certainly an authorized nomenclature of 
igneous rocks proceeding from such a source would carry with it a weight 
which would go far to establish uniformity of language and precision 
of ideas on this important, but neglected, subject among British geo- 
logists. 

Let us take, for an example, the term clinkstone. This is a name 
Vol. VII. T 
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given from a physical property common to it with many other rocks^ 
including even limestones. The term was one formed in the infancy 
of geology, and has come to he used in a sense much more restricted 
than its original application ; it now signifies a fine-grained felspathic 
rock, of conchoidal fracture, generally of a grayish colour, and containing 
zeolites as well as felspar. This is the correct meaning of the term 
clinkstone ; and yet it is constantly applied to rocks which contain no 
zeolites, and some of which are not even of eruptive origin. This con- 
fusion as to the meaning of the term has led to the use of various syno- 
nyms, or qtum synonyms, of which it is sufficient to mention felspathic 
trap, homstone, and felstone — the latter recently revived very usefrilly 
hy the Government geological surveyors. Why should not all these 
terms, if retained at all, he used in definite senses ? The repuhlic of 
geologists is small, and many of its citizens are well educated ; surely 
there could he no great difficulty in getting i}iem all to use tibie same 
language. 

At the conclusion of Mr. Haughton's paper, Mr. Kelly commenced 
the reading of his paper on the " Suhdivisions of the Carhoniferous For- 
mation in Ireland." The concluding portion of Mr. Kelly's paper was 
deferred until the second Wednesday in March. 



AT THE 

ANNUAL GENERAL MEETING 

HELD ON 

WEDNESDAY, FEBRUARY 11, 1867, 

REV. HUMPHREY LLOYD, D.D., 

IN THE CHAIR, 

Th6 following Rqport from the Ooimcil was read and adopted :^^ 

YovB Council offers, as usual, the list of Members at present on the 

books of the Society, with the corresponding list of last year, showing 

that the present number of members is 164 ; while the number last year 

was 165. 

/aD. 81, 1857. Jan. 81, 1866. 

Honorary Members, 4 5 

Corresponding Members, 3 4 

Resident Life Members, ..... 17 15 

I^on-resident Life Members, .... 34 28 

Annual M^nbers, 85 82 

Associates, 21 31 

164 165 

From this comparison it appears that we have lost one of our Hono- 
rary Members, viz., the Very Rev. Dean Buckland; and one Correspond- 
ing Member, viz., John S. Kennedy, Esq., C.E., who bad been recently 
appointed to a geological post in India, and died on his way to Singapore 
to recruit his health ; we have also lost ten Associates, in consequence 
of their having graduated in this University, or left Dublin. On the 
other hand, we have gained eight Life Members aQd three Arnn^al 
Members, as compared with last year's list. On the whole, the position of 
the Society appears to be very satisfactory, so far as numbers are con- 
cerned, for the loss has principally fallen on those members — Honorary, 
Correspon^g, and Associate*-who contribute little towards the ^mds of 
th£ Society; while our gain has been in Life and Annual Members, 
who contribute most to the pecuniary welfare of our body. 

Your Council have succeeded, by the aid of the sale of £50 stock, in 
paying off all the debts which have so long impeded the progress of our 
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affairs ; and believe that, in a financial point of view, we are now in a 
better position than we have been for many years, as the current expen- 
diture is now placed on a scale strictly commensurate with the yearly 
income ; and your Council confidently expect to make each year's income 
in fiiture pay the whole of the current expenses of the year. 

The Council were enabled to bring about this satisfactory state of 
things by means of their agreement, as to printing, with the Editor of 
the " Natural History Eeview," which enabled them, in conjunction 
with the liberal grant of £25 from the Board of Trinity College, to print, 
during 1"856, the large amount of 180 pages of your " Journal," at a cost 
to the Society of only £30. 

Your Council have made a new agreement with the "Natural His- 
tory Keview," for the year 1857, by which the Society will obtain 250 
copies of 128 pages, for the sum of £25. This amount of printing in 
the "Journal" will meet all the wants of the Society, and we shall obtain 
the advantage of the additional circulation of 500 copies of the "Keview" 
for our papers, which your Council believe are looked upon as interest- 
ing and valuable by an increasing circle of readers. 

Among the Annual Members lost to the Society, your Council has to 
deplore the loss, by death, of Mr. Eichard Hitchcock, who had served 
the Society weU and faithfully for many years. The Council has ap- 
pointed Mr. Blackwood to succeed him — an appointment which they 
have reason to believe will give satisfaction to the Society. 

A change was proposed in the organic laws of the Society by 
the Council, which was sanctioned at the January meeting by the 
Society, to the effect that the President may, in fiiture, be elected five 
times in succession, instead of twice, which was formerly the rule of 
the Society. It is hoped that this change will work well for the Society. 

The Appendix which accompanies this Keport contains ftill informa- 
tion relative to the names of the 164 members at present on the books 
of the Society ; the list of Societies entitled to receive the " Journal of 
the Geological Society of Dublin;" the names of the members gained 
and lost during the year ; the donations made to the Society ; and the 
audited accounts of the Society to the 31st December, 1856, — ^from 
which latter it appears that the Society is in the Treasurer's debt to the 
small amount of £4 19^. 2d, 

February 11, 1857. H. Llotd, Chairman. 
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APPENDIX TO ANNUAL REPORT. 



No. I. 
LIST OF MEMBERS, CORRECTED TO JANUARY 31, 1867. 



Mmbera are requested to correct errors in this List, by letter to the 
Rev. Samuel Haughtok, Trinity College, JDuhlin. 



HONORARY MEMBERS. 
Elected. 
1844. 1. Boui, Amie, F. G. S., Paris, 

1844. 2. Lyell, Sir Charles, F. R. S., 11, Harley-street, London, 

1844. 8. Murchison, Sir Roderick J., G. G. St. G., F. R. S., H. M. R. I. A., 16, Bel^ 

grave-square, London, ' 

1832. 4. Sedgwick, Rev. A., M. A., F. R. S., Cambridge, 

HONORARY CORRESPONDING MEBIBERS. 

1854. 1. Thomas Oldham, Esq., F. R. S., India, 
1864. 2. Arthur A. Jacob, Esq., C. E., India, 

1855. 3. Joseph Medlicott, Esq., India, 

LIFE MEMBERS. 

1853. 1. Allen, Richard Purdy, Esq., 22, BJackhall-place, 
1832. 2. Davis, Charles, Esq., M. D., M. R. I. A., 33, York-street. 
1831. 8. Hamilton, Sir W. R., M. R. I. A., Observatory, Dunsink. 

1848. 4. Haaghton, Rev. Professor, F. G. S., 40, THnity College, 

1850. 5. Hone, Nathaniel, Esq., M. R. LA., St, Dotdovgh's, Co, Dublin, 
1831. 6. Hutton, Robert, Esq., M.R. I. A., F. G. S., Putney Park, London, 
1853. 7. Harkness, Professor, F. G. S., Queen's College, Cork, 

1857. 8. Haliday, A. H., Esq., M. R. I. A., Sarcourt-street, 

1851. 9. Jokes, Joseph Beete, A. M., F. R. S., M. R. I. A, 51, StephetCs-green, 
1835. 10. Kelly, John, Esq., 51, Stephen^ s-green, 

1834. 11. King, Hon. James, M. R. I. A., Mitchelstown, 

1848. 12. Luby, Rev. Thomas, D. D., M. R. I. A., JYinity College, 

1851. 13. Malahide, Lord Talbot de, Malahide Court, Malahide. 

1846. 14. Murray, B. B., Esq., 69, Lower Gardiner-street, 

1851. 16. Whitty, John Irvine, Esq., LL. D., 1, Henrietta-street. 

1864. 16. Wyley, Andrew, Esq., 51, Stephen* s-green. 

1846. 17. Willson, Walter, Esq., 51, Stephen' s^green. 
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NON-RESIDENT LIFE MEMBERS. 

Elected. 

1881. 1. Baillie, Rev. James Kennedy, D. D., M. R. I. A., Ardtrea^ Stewartttown, 
1854. 2. Barnes, Edward, Esq., BaUymurioffh, Cb. Wieklow, 

1832. 8. Bryce, James, Esq., High School^ Qlaagow. 

1854. 4. Glemes, John, Esq., 80, Lower Ormond-quay. 

1855. 5. Carter, Sampson, Esq., C. E., KW^enmy. 

1856. 6. Da Noyer, G. Y., Esq., 51, StephetCa-green. 

1882. 7. Dnnraven, Lord, 20, Merrion-tquare, North. 

1836. 8. Enniskillen, Earl o^ M. R. I. A., Florence Court, EnnitkiUen. 

1844. 9. Esmonde, Sir Thomas, Bart, M. R. I. A., 9, Great Denmark -Ureet. 
1854. 10. Footo, Frederick J., Esq., 51, StephenU-green, 

1856. 11. Haoghton, Lieut. John, R. A., 5!t. Helena, 

1840. 12. Jackson, James K, Esq., TuUiderry^ Blackwateriown, 

1839. 13. James, Golcmel, R. E., F. R. S., M. R. L A., Ordnance Starveff Qgiee^ 

Southampton, 

1832. 14. Kearney, Thomas, Esq., PaHae-green, Co, Limerick, 

1857. 1 5. Keane, Marcus, Esq., Beech Park, Enme, Co, Clare. 

1839. 16. Lansdowne, Marquis of, 54, Berkeley-square, London. 

1838. 17. Larcom, lieut-Ool., R. E., LL. D., F. R. S., M. R. L A., Phcemix Park. 

1840. 18. Lindsay, Henry L., G. E., 81, Biessington-etreet, 

1832. 19. Mac Adam, James, Esq., F. G. S., 18, Cottege-etreet, Eatty Belfast . 

1840. 20. Montgomery, James K, Esq., Fermanagh, 

1856. 21. Molony, G. P., Gaptain, 29, Holies-street. 

1856. 22. Medlicott, Henry, Esq., Roarkee, Bomhay. 

1857. 23. M'lvor, Rev. James, Rectory, MoyU, Newtownstewart, Co. Tyrone. 

1845. 24. Neville, John, Esq., G. E., H. R. I. A., Dundalk. 
1852. 25. O'Kelly, Joseph, Esq., 51, Stepken's-green. 

1844. 26. Pabnerston, Yisconnt, G. G. B., M. P., 4, Carlton Gardens, London. 

1852. 27. Portlock, Licut-CoL, R. K, F. R. S., M. R. L A., Archcliffe Fort, Dover. 
1832. 28. Renny, Henry L., R E., M. R. I. A., Finglas. 

1835. 29. Saunderson, Alexander, Esq., Castle Saunderson, Co. Oavan. 

1854. 80. Smyth, W. W., Esq., Jermyn-street, London. 

1832. 31. Tighe, Right Hon. William, Woodstock, Innistiogue. 

1834. 82. Yerschoyle, Archdeacon, Rathharron, Collooney. 

1853. 33. Webster, "William B., Esq., 104, Grafton-street. 
1857. 34. Wynne, Arthur B., Esq., 51, Stephen' s-green. 

ANNUAL MEMBERS. 

1831. 1. Apjohn, James, Esq., M. D , F. R. S., M. R. I. A., 32, Lower Baggot-street, 

1854. 2. Ashton, Samuel, Esq., Woodfield, Newtownbarry. 

1835. 3. Ball, Robert, Esq., LL. D., M. R. I. A., 3, Granby-row. 
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Elected. 

1854. 4. Bftnkfl, John G., Eaq., IL D., 29, Upper Merrum'9ireH, 
1844. 5. Bective, Earl oi; Htudfordy KM. 

1855. 6. Barton, H. M., Esq., Sionehottae^ JDonnybrook. 
1855. 7. Byrne, Griffin, Esq., 14, WesUandHrow. 
1844. 8. Byrne, Patrick Esq., 27, TalbU^reet, 

1831. 9. Brady, Bight Hon. Lord Chancellor, M. B. I. A., 26, Vpptr Pemhroke-st. 

1857. 10. Bandon, Bi^^t Hon. Lord, CatUe Bernard, Co, Ccrk. 
1840. 11. Gallwell, Robert, Esq., IL B. L A., 25, Herhert-ptact^ 

1834. 12. Croker, Charlei P., IL D., IL B. I. ▲., 7, Merrum-aqwtre, Wtst. 

1855. 13. Clarke, Edward, Esq., M. D., National School, ZAmerick. 

1832. 14. Corran, W. H., Esq., 9, FUzwaiiam^place. 

1858. 15. Oarke, William F., Esq., Claremoni, GlatMvbu 

1846. 16. lyAicy, Matthew, Esq., M. B. I. A., Jnehor JBtewery, Uaker-gtreet. 

1849. 17. Dawson, William, Esq., 11, Moun^-tguare^ JSoMt. 

1855. 18. DomTiUe, C. H., Esq., 41, Lower Gardmer-tireei, 
1849. 19. Downing, Samuel, Esq., C.E^ 6, JHnify CoUe^, 
1839. 20. Dnncan, James, Esq., H. D., Farnham Homae, Fbigloi, 

1852. 21. Doyle, J. B., Em}., MarteBo^terraeey Saadymownt. 

1853. 22. De Vesd, Lord, Abheylelx Home, Ahkeykix, 
1853. 28. England, Pxofianor, Qimoi** CoUegey Cork, 

1856. 24. Flemming, Lionel J., Esq., C. E., 2, Henrietta-strHi, 
1853. 25. Flanagan, Stephen W., Esq., FUxwHUam-place^ 

1857. 26. Farran, Charles, Esq., M. D., 9, Lower Momnt-tireet, 

1843. 27. FitzwilHam, Earl of; F. B. a, F. & A., diortimar Bouh, Hatkin-atreet, 

London, 

1849. 28. Galbnuth, Ber. Joseph A., F. T. C. D., H. B. I. A., 8, Trimty College. 

1856. 29. Ganley, Patridc, Esq., 78, Cape^aireai. 

1849. 30. Gyles, A. McGwire, Esq., Sawnderi Court, K^, Bmueartkif. 
1853. 31. Geoghegan, Heniy, Jon., Esq., 41, Rathmmea-road, 

1831. 32. Griffith, Biefaazd, LL. D., M. B. L A., F. 6. S., 2, FUtzwUUam^place. 

1852. 83. Gordon, Samuel, M. D., H B. L A., 11, ffume-alreet. 
1856. 34. Good, John, Esq., Oi^^Miy. 

1831. 85. Hamilton, Charles W., Esq., BLB. L A., 40, Lower Dominiek-atreet, 

1850. 36. Head, Henry, Esq., M. D., M. B. L A., 28, l^per Mount-atreet. 

1832. 37. Harrison, Bobert, Esq., IL D., M. B. I. A., 1, Hume-afreet, 
1848. 38. Harvey, Ftolinsor, M. D., M. B. I. A., 40, IWnOy College, 
1834. 39. Hutton, ISiomas, Esq., U. B. L A., F. G. &, 116, Summer-hill, 

1853. 40. Hemans, George W., C. E., M. B. I. A., 10, nutland-aquare, Eaat. 
1852. 41. Jellett, Bev. Professor, F. T. C. D., M. B. L A., 6, JHniiy College. 
1842. 42. Jennmgs, T. W., Esq., M. B. I. A., F. G. S., Brown-atreet, Cork, 
1855. 43. Kavanagh, J. W., Esq., Apaleg Houae, Bathmmea, 

1855. 44. KingsmiU, Thomas W., Esq., 97, Lower Mount-atreet, 
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Elected. 

1856. 45. Kinahan, John R., Esq., M. B., Seajield-terraee, Donnyhrook, 

1853. 46. Kinahan, George H., Esq., Seqfield-terraee, Donnyhrooh 

1853. 47. Eingsmill, Henry, Jun., Esq., 97, Lower Mount-streeL 

1853. 48. Eirwan, John Stratford, Esq., 15, Merrxon-a^uare, 

1854. 49. Locke, John, Esq., 2, Kentinyton-place, Bathminea. 

1831. 50. Lloyd, Rev. Humphrey, D. D., M. R. I. A., 85, TVmity CaiUege, 

1854. 51. Longfield, Rev. George, F. T. C. D., Tnnity College. 
1856. 52. Lentaigne, John, Esq., M. D., Great Denmark-street. 

1855. 53. M^Causland, Dommick, Esq., 12, Fitzgihbon-street. 

1831. 54. McDonnell, John, Esq., M. D., M. R. L A., 4, Gardiner'a-row. 

1852. 55. Mac Donnell, Rev. Richard, D. D., M. R.LA., Provost of Trinity 

College, Dublin, R-ovoefa Houae, THnity College. 

1838. 56. Mallet, Rob^, Esq., G. E., M. R. L A., F. G. S., DelmHe^ Glaanemn. 
1849. 57. Maguire, Thomas, Esq., 34, Upper Dominick-atreet. 

1837. 58. Mollan, John, Esq., M. D., M. R. I. A., 8, FUtwUliam-aquarey North. 

1851. 59. M'Dowell, George, F. T. C. D., 6, IHnity College. 
1854. 60. M'Arthur, Alexander, Esq., Booteratown, 

1853. 61. McCartney, George, Esq., Lowther Lodge, Balbriggan, 

1856. 62. M'Guire, Joseph, Esq., 0. E., Kenilworth'aquarej Bathgar. 

1831. 63. IHcholson, John, Esq., M. R I. A., Balrath Houae, KeUa. 
1856. 64. O'Brien, Octavius, Esq., 23, KUdare-atreet, 

1832. 65. Patten, John, Esq., Boyal Dublin Society. 

1843. 66. Petherick, John, Esq., Knoekmahonf KUmaethomaa, 

1852. 67. Pigot, Right Hon. Chief Baron, M. R. L A., 52, Stephen' a-green. 
1856. 68. Robinson, Hartstong, Esq., 15, 8t. Jcanea'a-terraee, Bathminea. 
1849. 69. Rowan, Archdeacon, A. M., M. R. L A., Belmont, TValee. 
1852. 70. Smith, Robert, M. D., M. R. L A., 63, Ecclea-atreet. 

1852. 71. Sanders, Gilbert, Esq., M. R. L A., 2, Foater-place. 

1854. 72. Scott, Robert H., Esq., 2, Trinity College. 

1844. 73. Shirley, Evelyn J., Esq., Loughfew, Carrickmaeroaa, 
1849. 74. Sidney, F. J., LL. D., M. R. L A., 19, Herbert atreet 

1856. 75. Salter, J. W., Esq., Muaeum of Practical Geology, Jermyn- atreet, London. 

1853. 76. Scott, William, Esq., 6, Leinater^atreet, 

1832. 77. Wall, Rev. C. W., D. D., M. R. L A., 20, Trinity College, 
1844. 78. Welland, Joseph, 48, l^per Butland-atreet. 

1836. 79. Worrall, John, Esq., C. E., 202, Great Brunawick-etreet. 

1855. 80. Willis, Hamilton, Esq., Ballycorua Lead Worka, Golden Ball. 
1849. 81. Willock, Rev. William A., F. T. C. D., Cleeniah Beetory, EnniakiUen. 
1851. 82. Wright, Edward, Esq., LL.D., 43, Dame-atreet, 

1839. 83. Wynne, Right Hon. John, M. R. LA., Hazlewood, Co. Sligo. 

1833. 84. Wilson, Robert M., Esq., LarkhUl, Bathminea. 
1843. 85. Yeates, George, Esq., M. R. I. A., 2, Grafton-atreet. 
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ASSOCIATES. 

1855. 1. Brownrigg, W. B., Esq., Adelaide-road, 

1856. 2. Babington, W. D., Esq., Hoebuck, Dundrum, 

1854. 3. Cochrane, D. C#, Esq., 12, Lower Mauntpleaaant-avenue, 

1855. 4. fisher, John W., Esq., 18, IHnity College. 

1856. 5. Green, S.N., Esq., 170, Great Brunwnek-ttreeU 
1858. 6. Grainger, John, Esq., University Mtiteum, 
1855. 7. Gwynne, Robert, Esq., 18, Trinity CoUege. 
1855. 8. Geoghegan, Jacob H., Esq., 41, Mathtninee-road, 
1855. 9. Hewson, Francis, Esq., Fortfield^ Roundtown* 

1855. 10. Johnston, Alexander, Esq., 28, Trinity College. 

1856. 11. Martin, Charles, Esq., 88, Trinity College. 

1854. 12. Maguire, John James, Esq., 40, Lower Donuniek-etreet, 

1855. 13. Richardson, John, Esq., 9, Trinity College. 

1856. 14. Townsend, Edward, Esq., 38, Trinity College. 

1855. 15. Waller, Arthur, Esq., 1, James^t-gate. 

1858. 16. Wright, E. Percival, Flora VUle, Donnybrook. 

1856. 17. Warren, James, Esq., 89, Rutland-Square, 
1856. 18. Galway, William, Esq., 11, IHnity College. 
1856. 19. Griffith, James, Esq., 2, Rathmines-rotid. 
1858. 20. Kincaid, Joseph, Jun., Esq., 3, Herbert^gtreet, 
1856. 21. Martin, Thomas, Esq., 38, Trinity College. 

PRESENT STATE OF SOCIETY. 

Honorary Members, 4 

Honorary Corresponding Members, ... 3 

Life Members, 51 

Annual Members, * 85 

Associates, 21 

164 



No. IL 

SOCIETIES AND INSTITUTIONS ENTITLED TO RECEIVE THE 
JOURNAL OF THE GEOLOGICAL SOCIETY OF DUBLIN. 

Aberdeen, . University Library. 
Belfast, . . Natural History Society. 

Queen^s College Library. 
Bristol, . . Philosophical Society. 
Cambridge, . Philosophical Society. 

University Library. 
Vol. VIL Z 
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Cork, . . . 



DUBUN, . . 



Edinburgh, . 



Galway, . . 

Kn.KENNY, . 

Leeds, . . 

LlVEBPOOIi, • 

Loinx>N, . . 



Manchester, 

Oxford, . • 

dr. A2n>REw*s, 
Foreign,. . • 



Qaeen'fl College library. 

Boyal Institution. 

Cuvierian Society. 

Royal Irish Academy, 

University Library. 

Boyal Dublin Society. 

Natural History Societ}^ 

Ordnance Survey Library. 

Geological Survey of Ireland. 

University Philosophical Society. 

University Zoolo^cal and Botanical Association. 

Royal Society. 

"Wemerian Society. 

Society of Arts. 

Univerrity Library. 

Queen's College Library. 

Archaeological Society. 

Geological and Polytechnic Society of the West Biding of Yorkshire. 

The Literary and Philosophical Society. 

Historic Society of Lancashire and Cheshire. 

Geological Survey, Jermyn-streeU 

British Museum. 

Society of Arts, John-street, Adelphu 

Boyal Society, Somerset Some* 

Boyal Institution, AlhemarU'Street. 

Geological Society, Somerset House. 

Linnean Society, Soho-square* 

Geographical Society, 6, Charing Or&ss, 

Crdl Engineers' Institute, 26, Great OeorgifS'Streetf Westminster. 

Royal Asiatic Society. 

Zoological Society. 

Athenaeum. 

literary Gazette. 

The Hon. the East India Company, JSast India House. 

Geological Society. 

Institute. 

Bodleian Liln^ry. 

Ashmolean Society. 

University library. 

The Editors of Silliman's Journal of Sdeaoe and Art, New Torh. 

Katural History Society, Boston. 

Smithsonian Institute Library. 

Canadian Institute. 
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Ko. ni. 



MEMBEBS ADDED. 



Lift Memher$, 
6. V. Du Noyer, Esq. 
Alexander H. Haliday, Esq. 
Marcos Keane, Esq. 
Captain Molony, Madras Army. 
Rev. James M'lvor. 
Arthur B. Wynne, Esq. 
H. B. Medlicott, Esq. 

Annual Members. 
Bight Hon. Lord Bandoii. 
Charles Farran, Esq., M. D. 
Lionel Flemming, Esq. 
John Grood, Esq. 
Patrick Gahley, Esq. 
J. R. Kinahan, Esq., M. B. 



Joseph Maguire, Esq. 

Octavins O'Brien, Esq. 

H. Bobinson, Esq. 

J. W. Salter, Esq. 

John Worrall, Esq. 

John Lent^gne, Esq., M. D. 

Atsoeiatea, 
W. D. Babington, Esq. 
William Galway, Esq. 
S. N. Green, Esq. 
James Griffith, Esq. 
Thomas Martin, Esq. 
Charles Martin, Esq. 
Edward Townsend, Esq. 
James Warren, Esq 



LOST FBOM DEATH AND OTHER CAUSEa 



Hmuvraxy Member, 
Very Bev. W. Buckland. 

honorary Corresponding Memter, 
John L. Kennedy, Esq. 

Annual Members. 
Frauds Codd, Esq. 
Patrick Fenlon, Esq. 
B. D. Gibbons, Esq. 
Bichard Hitchcock, Esq. 
John Moore, Esq. 
William Mnlvany, Esq. 
Alexander M'Mnllen, Esq. 
M. 0*Grady, Esq. 
John Purser, Esq. 

Associates. 
John Ale^nder, Esq. 
B. Barton, Esq., C E. 



H. D. Crozier, Esq., B. £. 

Charles Colton, Esq., C. E. 

Edward Crofton, Esq. 

J. Hime, Esq., C. E. 

W. E. Hamilton, Esq. 

D. A. M*Cready, Esq. 

Charles Neville, Esq. 

W. H. Noble, Esq., B. A. 

T. Nolan, Esq. 

Wilton Oldham, Esq. 

Thaddeus O^ahony, Esq. 

Jones Pigott, Esq. 

G. K. Beid, Esq. 

Bobert C. Smith, Esq., B. A. 

B. Stewart, Esq. 

Total added, . . 
Total lost, 



27 
28 



Lost, 
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No. IV. 

DONATIONS' RECEIVED DURING THE YEAR 1866-7. 
1856. 

Feb. 25. — Proceedings of the Ashmolean Society, 1855. Presented by the Society. 

Feb. 28. — ^American Jonmid of Science and Arts, No. 61. Presented by the Editors. 

Blar. 4. — Journal of the Proceedings of the Linnean Sodety, Vol. I., No. 1. Presented 
by the Society. 

Mar. 12.— Journal of the Society of Arts, Nos. 169 to 172. Presented by the Society. 

Mar. 12. — The Athenaeum and Literary Gazette for February, 1856. Presented by the 
Editors. 

Mar. 12. — Sermons in Stones. By Dominick M'Causland, Esq. Presented by the 
Author. 

Bfar. 19. — ^Proceedings and Papers of the Kilkenny and South-East of Ireland ArchiBO- 
logical Society, Vol. I., Part 1, N. S., January, 1856. Presented by the 
Society. 

Mar. 28. — ^Twenty-first Annual Report of the Board of Directors of the Young Men's 
Mercantile library Assodatioii of Cincinnati, for the year 1855. Pre- 
sented by the Association. 

Mar. 81. — ^American Journal of Science and Art, No. 62, March, 1856. Presented by 
the Editors. 

April 9.— Journal of the Society of Arts, Nos. 173 to 176. Presented by the Society. 

April 9. — ^The Athenaum and Literary Gazette for March, 1856. Presented by the 
Editors. 

April 9. — Fifty copies of the Society's Journal, Vol. VII., Part L Presented by Pro- 
fessor Haughton. 

April 16.— The Mming Journal, Nos. 1075 and 1076. Presented by the Editor. 

May 14. — Journal of the Society of Arts, Nos. 177 to 181. Presented by the Society. 

May 14. — The Athenssum and Litorary Gazette, April, 1856. Presented by the 
Editors. 

May 14. — ^Proceedings of the Royal Geographical Society of London, Nos. 1 and 2. 
Presented by the Society. 

May 14. — Notices of the Meetings of the Members of the Royal Institation of Great 
Britain, Part V. Presented by the Institution. 

May 14.^The Solar and Lunar Diurnal Tides on the Coasts of Ireland. By the Rer. 
Samuel Haughton, M. A. Presented by the Author. 

May 16.— Third Report of the Commissioners for the Exhibition of 1851, to th& lUght 
Hon. Sir George Grey, Bart. Presented by the Commissioners. 

May 28. Report of the Twenty-fourth Meeting of the British Association for the Ad- 
vancement of Science, held at Liverpool, in September, 1854. Presented 
by the Association. 
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May 28. — Proceedings and Papers of the Ejilkenny and Sonth-East of Ireland Archaeolo- 
gical Society, March, 1856. Presented by the Society. 

May 31 ^The Mining Journal, Nos. 1081, 1083. Presented by the Editor. 

May 31 ^The Irish Reporter, No. 5. Presented by the Editor. 

June 11. — The Athemenm and Literary Gazette, May, 1856. Presented by the 
Editors. 

June 1 1. — Journal of the Society of Arts, Kos. 182 to 185. Presented by the Society. 

June 11. — Journal of the Proceedings of the Lmnean Society, YoL I., No. 2. Presented 
by the Society. 

Nov. 12.-— Thirty-fifth and Thirty-sixth Reports of the Council of the Leeds Philosophi- 
cal and Literaiy Society, 1854-6. Presented by the Society. 

Nov. 12. — Report of the Proceedings of the Geological and Polytechnic Society of tha 
West Riding of Yorkshire, 1844-5 and 1855. Presented by the Society. 

Nov. 12. — ^Transactions of the Historic Society of Lancashire and Cheshire, Vol. YIIL, 
1856. Presented by the Society. 

Nov. 12. — Proceedings of the Linnean Society, Nos. 61 to 66, with the Address of 
Thomas Bell, Esq., Y. P. R. S., President, and a List of the Society, 1855. 
Presented by the Society. 

Nov. 12. — Proceedings of the Royal Geographical Society of London, Nos. 8 to 5. Pre- 
sented by the Society. 

Nov. 12. — Notices of the Meetings of the Members of the Royal Institution of Great 
Britain, Part YI. Presented by the Institution. 

Nov. 12. — Proceedings of the Zoological Society, Nos. 258 to 309. Presented by the 
Society. 

Nov. 12. — ^AthensBum, June to October, 1856. Presented by the Editor. 

Nov. 12. — Literary Gazette, June to October, 1856. presented by the Editor. 

Nov. 12. — Journal of the Sodety of Arts, Nos. 187 to 207. Presented by the Society. 

Nov. 12. — Proceedings of the Literary and Philosophical Society of Liverpool, No. 10. 
Presented by the Society. 

Nov. 12. — The American Journal of Science and Arts, No. 65. Presented by the 
Editor. 

Nov. 12. — Journal of the Proceedings of the Linnean Society, Yol. I., No. 3. Presented 
by the Society. 

Nov. 12. — Quarterly Journal of the Geological Society of London, Nos. 44, 45, 46. 
Presented by the Society. 

Nov. 12. — ^Address delivered at the Anniversary Meeting of the Geological Society of 
London, on the 15th of February, 1856, by John William Hamilton, Esq., 
President of the Society. Presented by the Author. 

Nov. 12. — ^The American Journal of Science and Arts, No. 64. Presented by the Editor. 

Nov. 12. — Proceedings and Papers of the Kilkenny and South-East of Ireland Archieolo- 
gical Society, May and July, 1866. Presented by the Society. 

Nov. 20. — Prooeedmgs and Papers of the Kilkenny and South- East of Ireland Ardueolo- 
gical Society, September, 1856. Presented by the Society. 
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Nov. 20. — Proceedings of the Academy of Natural Sciences of PhiladelidUa, Januai/, 
1856. Presented by the Academy. 

Nov. 20. — List of Foreign Correspondents (tf the Smithsonian Institntioii, May, 1856. 
Presented by the Institution. 

Nov. 20. — A Notice of the Origin, Progress, and Present Condition of the Academy of 
Natural Sciences of Philadelphia. Presented by the Academy. 

Nov. 20. — ^A List of the Council and Officers of the Society for the Encouragement of 
Arts, Manufactures, and Commerce, London. Presented by the Society. 
1857. 

Jan. 1. — Memoirs of the Geological Survey. British Oiganic Remains, Decades 4, 6, 6, 
and 8. Records of the School of Mines, Parts L and lY. Report on Devon, 
by Sir H. De La Beche. Fossils in Devon, by Phillips. Mineral Statistics 
for 1854-0. The Iron Ores of Great Britain, Part L Presented by Sir 
Roderick J. Murchison, from the Museum of Practical Geology and Geo- 
logical Survey Office. 

Jan. l.-^Proceedings and Papers of the Kilkenny and South-East of Ireland Arduso- 
logical Society, Vol. I., No. 6, New Series, Nov. 1856. Presented by the 
Society. 

Jan. 1. — The Geological Map of Malta and Gozo, engraved from the Survey of ths 
Earl of Ducie and Captain Spratt, R. N. Presented by Lord Panmure, Se- 
cretary of State for the War Department, through Lieut-Col. James, R. N. 

Jan. 1. — The Geological Map of Ireland (in 6 parts). Presented by R. Griffith, Esq., 
LL.D. 

Jan. 1. — The Journal of the Natural History Society for 1855 and 1856. Presented 
by the Society. 
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The ballot being closed, the following gentlemen were declared duly 
elected upon the Council for the ensuing year : — 

LORD TALBOT DK IfATiAHIDIL. 

1. BOBEBT MALLET, O. K, M. B. I. A. 

2. EDWABD WBIOHT, LL.D., JC. R LA. 
8. JAMBS APJOHN, M. D., M. B. L A. 

4. PBOFBSSOB HABVBY, M. D, M. B. L A. 

5. BEV. HX7MFHBEY LLOYD, D.D., 8. F. T. C D. 

GILBEBT SANDERS, ESQ., M. B. I. A. 

F. J. SIDNET, LL.D., M. B. L A. 

BEV. PBOFESSOB HAUGHTON, F. T. C. D. 
JOSEPH BEETB JUKES, ESQ., M. B. I. A. 

Connol: 

BOBEBT BALL, LL.D. 

JOHN MAGDONNELL, M. D. 

BOBEBT GALLWELL, ESQ. 

BICHABD GBIFFTTH, LL. D. 

BEV. J. A. GALBBAITH, F. T. G. D. 

JOHN KELLY, ESQ. 

OEOBGE M'DOWELL, F. T. C. D. 

SAMUEL DOWNING, LL. D.^ C. E. 

BEV. GEOBGE LONGFIELD, F. T. C D. 

SAMUEL GOBDON, M. D. 

JOHN B. DOYLE, ESQ. 

DOMINIOK M*GAUSLAND, ESQ. 

J. B. KINAHAN, M. B. 

G. V. DU NOYEB, ESQ. 

ALEXANDEB H. HALIDAY, ESQ., M. R. I. A. 
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LORD TALBOT DE MALAHIDE, 

PRESIDENT OF THE SOCIETY. 



QwsnfLEMJEsr, — ^In reviewing the state of our Society durmg the past 
year, although it is satisfactory to find no retrogression, I should have 
wished to be able to congratulate you on a larger accession of new mem- 
bers. Upon the whole, we have one member less thau last year, though, 
as the loss is principally in Honorary, Corresponding, and Associate 
Members, we have in reality a gain of nine Ordinary Members. I trust 
that at the meeting of the British Association in this city steps may be 
taken to enable us to enlarge the sphere of our operations. 

Among the losses we have sustained; that of our Assistant Secretary, 
Mr, Bichard Hitchcock, is much to be deplored. You all know how 
much we are indebted to his attention to the affairs of our Society, to 
his punctuality and zeal in carrying out its objects. He was possessed 
of a very refined mind, and had acquired a very considerable proficiency 
in various branches of literature, particularly ArcheBology, with which 
our science is so nearly allied ; and, doubtless, if he had been spared, we 
might have anticipated receiving many valuable contributions fi*om his 
pen. 

"We have also to deplore the loss, by death, of one of our Honorary 
Corresponding Members, John S. Kennedy, Esq., C.E., who died in India, 
when on his way to Singapore to recruit his failing health. This gentle- 
man was a gold medallist of the University of Dublin, was subsequently 
attached to the Irish Geological Survey, and afterwards to that of India, 

Vof.. VII. 2 A 
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which post, unfortunately, he did not live to enjoy for a length of time 
sufficient to develop the results which his known zeal and skill in Geo- 
logy would probably have led to. 

Geological science has also to regret the removal by death of the Very 
Eev. Dean Buckland, to whose exertions the early progress of English 
Geology was so largely due. His loss is felt wherever the science of 
Geology is cultivated, and the detailed account of his labours will natu- 
rally be given by the President of the Geological Society of London, of 
which he was so distinguished an ornament. 

Our papers continue to be most valuable, and we have during the 
past year published a larger amount of them than any previous year, 
owing to the liberality of the Board of Trinity College, and other reasons 
which have been adverted to in the Report of the Council. It is not my 
intention to give a detailed summary of all the papers written by our mem- 
bers and associates ; but there are some of so great importance that it is 
due to the interests of Science not to pass them over in silence. In the first 
place, our thanks are due to the patriarch of Irish Geology, Dr. Griffith,, 
for the new edition of his "Irish Geological Map," which has just issued 
from the press. It would be presumption on my part to attempt an eulo- 
gium on this great work, now in the possession of an European reputation. 

"Mx. Kelly's paper on the Palasozoic Rocks of Ireland is a most valu- 
able one. "With his accuracy and perseverance, great light must be 
thrown on the relations of these difficult rocks. He states that the Irish 
Old Red Sandstone is distinct from the Brownstone of the south (which 
is, according to him, a member of the Silurian formation), and that it is 
found always uncomformable to these underlying strata, l)ut conformable 
to the coal-measures above. The conclusions he draws, both from 
stratigraphical grounds and from a comparison of the fossils contained in 
it, are, that it is an integral part of the Carboniferous System, and does 
not, as contended by Sir Charles Lyell, with regard to the British De- 
vonian rocks, constitute a passage or gradual change from the Silurian 
to the Carboniferous System, and partake of the nature ofboth in fossils 
as well as rocks. "Mx. Haughton's paper on the Lower Carboniferous Beds 
of the Peninsula of Hook, in the county of "Wexford, strongly confirms 
"Mi. Kelly's views. This is one of the most important questions affecting 
Irish Geology, anemone to which I request your continued and earnest 
attention. 
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Dr. Einalian has added considerably to our knowledge of the organic 
remains contained in the Cambrian strata by his observations on the 
Eocks of Bray Head, where he has discovered the traces or burrows of 
some annelidan borer. This discovery is particularly interesting, as 
these tracks are associated with the Oldhamia, which are found most 
abundantly both above and below them. With this subject is most 
closely connected the paper of Mr. Salter, who, in the Proceedings of 
the London Geological Society, describes various fossils which have 
been found by him in the Longmynd rocks of Shropshire. They consist 
of:— 

1 . Markings resembling the holes of marine worms. They are very, 
numerous, and are always parallel in pairs ; also tracks of worms. 

2. A new kind of Trilobite, by him named Palceopyge Eamsayi, This 
appears tolerably well defined, and is the most interesting Cambrian 
fossiL yet discovered. He also found marks strongly resembling rain- 
drops and ripple-marks, which point out to littoral action and exposure 
to the atmosphere. These discoveries form a new era in the history of 
the Cambria formation. 

There is also another subject which has been treated with his usual 
abUity by our Secretary, Mr. Haughton ; and, although the detailed 
results have been communicated directly to the London Society, they 
are so important, and the manner in which he has conducted this latterly 
much neglected branch of inquiry, Mineralogical Geology , reflects so 
much credit on our Society, that I am sure you will be glad to hear 
some of the conclusions to which his analysis leads. The title of his 
paper is — " A Detailed Analysis of the Granites of ihe S.E. and N.E. of 
Lreland." From this it appears that — 

1. Li the S.E. of L^land the granites may be classified by the pre- 
ponderance of potash over soda, and vice versd, 

2. The granites of the main chain and of Camsore are potash gra- 
nites. 

3. The granites of the intermediate groups are soda granites, and 
reducible to two types — 

a. The Croghan Kinshela granite. 
h. The soda granite proper. 

4. The potash and soda granites differ &om each other in a regular 
manner in respect to the other constituents, as well as in respect to the 
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alkalies, — ^the most striking difference being the deficiency of silica in 
the soda granites, this deficiency being made up by the addition of per- 
oxide of iron and lime ; and the increase of the specific gravity of the 
soda granites. 

The granites of the KE. consist of the granites of the Monme, Gar- 
lingford, and Kewry districts. 

1. The Monme granite, on being analyzed, shears a striking resem- 
blance to the potash granite of Leinster, except in containing 3 per 
cent, more quartz. This excess of sUica is accompanied by a falling off 
of the lime and magnesia. 

2. The granites of the Carlingford district are of two varieties, both 
containing a preponderance of potash. The first variety is very like 
in composition to that of the main chain of Leinster. The second is 
quite different, both physically and mineralogically. It contains anor- 
thite and hornblende, but no mica. Indeed, it may be called a kind of 
syenite. 

3. Newry granite. There are in this vicinity two kinds of granite. 
Taking a line nearly N.S. through Newry from Gforagh "Wood through 
Wellington Inn on the souths to Jonesborough, soda granite is found to 
the north of Newry, and potash granite to the south. 

I may add that, with reference to the age of these rocks, the reviewer 
of Ansted's <' Elementary Geology" (" Natural History Eeview," 1857, 
p. 26) classifies the Irish granites as foUows : — 

1. Granite of Leinster, post-Silurian, but ante-Carboniferous. 

2. Granite of Down, post-Carboniferous. 
8. Granite of Donegal, Carboniferous. 

He also adds that the Cornish granite is also carboniferous. 

The advance of foreign Geology continues progressive, although I am 
not aware of any new fields having been lately opened. . The survey of 
India is going on satisfactorily, and, in unison with the railway system, 
will do much to develop the immense natural resources of that rich 
country. In Australia, also, much additional information is gradually 
obtained. It may be said that the gold mines have acted in the most 
powerful manner to stimulate the scientific tastes of our antipodean 
countrymen. From the Cape, also, we are continually receiving in- 
teresting details of the extensive chalk formation which runs through 
the district of Fort Katal The beautifril and accurate Greological Map 
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of Europe, just published by Sir Koderick Murchison, is a great addition 
to the obligations which we are under to that indefatigable philosopher, 
and ought to be on the table of every student of Greology. 

A remarkable paper has been read at the London Geological Society 
by Mr. Sharpe, on the last elevation of the Alps. He contends that 
there can be distinctly traced throughout the Alps three lines of erosion 
on the sides of the mountains, viz. : — 

1. At from 9000 feet to 9300 feet above the sea. 

2. At about 7500 feet above the sea. 

3. At about 4800 feet above the sea. 

From the uniformity of these lines, he concludes that the action 
must be due to the sea, and not to lakes. 

In confirmation of these views, he examined the lines of watershed 
traceable in the excavation of the valleys. He finds them to range 
from 9000 feet {mer de glace) to from 2500 feet to 2600 feet above the 
level of the sea. There is also a great amount of alluvium formed in the 
Alpine valleys, and which has been excavated into terraces. These 
range at a considerably lower level, from about 3190 feet to 1000 feet 
above the sea. 

The communications of Mr. Binney on the Permian Kocks of Scot- 
land (to which formation he considers the red sandstones of the West 
of Scotland, with the exception of the Annandale beds, to belong) ; of 
Messrs. Plant and Brodie, on the Keuper Beds of Leicestershire and 
"Warwickshire, — ^illustrate the connexion between the British and Con- 
tinental formations. There has also been made an important discovery 
in Aberdeenshire of neocomian fossils. It appears that flint and green- 
sand, containing greensand fossils, have been found in that county, and, 
what is still more remarkable, some of the fossils resemble more those of 
Scandinavia than of Great Britain. This points to a connexion between 
the northern cretaceous system and that of Scotland. 

A further attempt at subdivision of the Oolite formation has been 
made by Dr. Wright, who contends, on very good grounds, that the 
lower oolite sands, which reach a considerable thickness in the south 
and midland districts of England, really belong to the upper lias. He 
comes to these conclusions chiefly on comparison of the fossilif with those 
of Belgium, France, and Germany. Immediately above these sands 
there is a very remarkable bed, called the Cephalopoda bed, which has 
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a considerable persistence through the district, and whose fossil shave 
decidedly a liassj^ character. 

With respect to Palaeontology, I have already alluded to the most 
important discoveries of new fossils in the Cambrian strata of England 
and Ireland, by Messrs. Salter and Kinahan. 

Professor Owen, in the twelfth volume of the "Proceedings of tiie Lon- 
don Geological Society," describes a skull of the musk ox, found in a 
gravel quarry near Maidenhead, and the original fossil is now preserved 
in the Museum of the College of Surgeons. It does not appear to differ 
very much from the living variety of the musk buffalo. 

The same distinguished naturalist describes the tibia of a very re- 
markable gigantic bird, nearly the size of the ostrich, found in the lowest 
bed of the Paris CaUaire grossier, resembling the Dinomis Oassuarinm 
and other extinct birds in some respects, the gaUinaceous birds in 
others — a new distinct genus. He gives it the name of Gastamis Pa- 
risiensis. 

He also describes, in the same volume, a remarkable collection of 
mammalian remains, from the red clay of Suffolk, which he pronounces 
to be, for the most part, of Miocene date. Among these are extinct spe- 
cies of Rhinoceros, Tapir, Wild Boar, Horse, Mastodon, Decranoceros 
(an extinct deer), Pelis, Canis, Bear, and several genera of Cetacea. 
However, the most interesting discovery to us is that of a bone of the 
left antler of a deer, resembling the Megaceroa Hibemicus. This would 
give the animal an immense range, from the Miocene almost to our 
times. Professor Owen also mentions that this animal has been found 
in the Pleistocene brick-earth of Essex. 

I cannot conclude without drawing your attention to a most valua- 
ble treatise by Mr. Dominick M'Causland, which has been published 
during the year, and is entitled * * Sermons on Stones." I have perused it 
with great interest ; and, although he does not profess to have made tmy 
discoveries of new facts, the views he adopts are original, and illustrated 
in a clear and eloquent style. 

Starting from the proposition that — ** Whatever has been written 
under the Divine inspiration cannot be inconsistent witii anything 
created by the Divine Hand — God is truth, and His Word cannot be re- 
futed by His works," — ^the chief difficulty is the precise meaning of the 
word *'Day." 
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Buckland and Chalmers have taken it in a natural sense, and have, 
therefore, contended that Moses' narrative Was not an account of the 
events which occurred fix)m the beginning of the Creation, but only of 
certain events which occupied the period of the six natural days that 
preceded the birth of Adam. 

Mr. M'Causland explains it as a period of indefinite duration, in 
which sense it appears to be frequently used in the sacred volume. 

He details accurately the different steps of the Creation (except that 
he could not be aware of the important recent discoveries in the Cam- 
brian strata), and shows how everything came in its regular order until 
the creation of man. It is a most valuable addition to our works on 
Natural Theology ; and I trust that so much progress has been made in 
our science, that neither the enemies of Revealed Religion, nor the almost 
equally dangerous advocates of untenable interpretations of the Bible, 
will be able to rest their arguments on the unsoundness or contradictions 
of geological theories. 

WEDNESDAY EVENING, MARCH 11, 1867. 

De. Ceokeb in the Chair. 

The Society met on the above evening, when the following gentlemen 
were elected members : — 

1. Alexander Tate, Esq., C.E., Santry; 2. Geo. Phayre, Esq., C.E., 
Sandymount, 

The reading of Mr. John Kelly's paper on the Subdivision of the 
Carboniferous Formation in Ireland was continued, and the discussion to 
which it gave rise was postponed until the meeting in the month of 
April 

The Rev. Professoe Hatjghton also communicated the following — 

KOTES TO ACCOMPANY FIGITRES OF SOME DISTOETED FOSSILS FEOM THE 

CLEAVED EOCXS OF THE SOUTH OF lEELAND. 

In a short paper published by me in the " Philosophical Magazine" for 
December, 1856, on Slaty Cleavage and Distortion of Fossils, I have es- 
tablished the following laws from measurements made on fossils dis- 
torted by cleavage : — 
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Ist Law. — If the trace or intersection of the plane of cleavage and 
plane of bedding he dratvn, the greatest distortion or elongation of the fossils 
lying in the plane of bedding is parallel to this intersection, (Page 410.) 

2nd Law. — The distortion of fossils produced hy cleavagCy estimated in 
a given direction, such as parallel to the intersection of the planes of cleav- 
age and bedding, varies with the angle between these planes, being greatest 
when the angle is greatest, and least when the angle is least, (Page 411.) 

3rd Law. — The compression in a cleaved rock is greatest in a direction 
perpendictdar to the planes of cleavage. 

As many persons, not familiar with the appearance of fossils distorted 
by cleavage, have felt some difficulty in following the argument of that 
paper, I have thought it desirable to give to this Society a few illustra- 
tions of the distorted fossils of the south of Lreland. 

I should first premise that in the two plates containing the figures 
of the fossils the horizontal line is supposed to be the intersection 
of the planes of cleavage and bedding, and the vertical line is the 
dip of the bedding in most instances, and never deviates £ar irom that 
line. 

What I call the Distortion of a fossil is the quantity — 

m N - . . 

'^n'^M' (^^ 

Li this expression the fraction m : n represents the ratio of the hori- 
zontal and vertical measurements of the figures as actually observed in 
their distorted condition ; and the fraction Jf:iV^ represents the ratio of 
the same lines when the fossil is in its natural or undisturbed form. 

Li Plate VI. the Figures 1, 1a, 1b, Ic, represent fossils distorted by 
cleavage. 

Pig. 1 is Orthis crenistria from the Carboniferous Slate of Ardo- 
guma, Co. "Waterford, with its hinge-Hne perpendicular to the in- 
tersection of cleavage and bedding. 
Fig. 1a represents the same fossil from the Carboniferous Slate of 
Carrigaline, Co. Cork, with its hinge-line drawn out in the line of 
intersection of cleavage and bedding. 
Fig. 1b is a fossil from the same locality as the last, viz., Carriga- 
line ; but so changed by cleavage, both in and perpendicular to 
the plane of bedding, as to be hardly recognisable. I name it, 
with considerable hesitation, Productus caperatus. 
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Fig. Ic is a beautiful specimen of Mmnphaliupentangulatus, distorted 
by cleavage, fix)ni Little Island, Co. Cork, where these distorted 
fossils occur in great abundance in limestone, and have been fre- 
quently, from their form, described asEllipsoHthes, and considered 
as quite distinct from Euomphalus. 

In the Figs. 2, 2a, 2b, 2Cj the artist has reduced the distortion in the 
proportion of 5 : 4. In Plate VII., Figs. 3, 3a, 3b, 3c, the distortion is 
reduced in the proportion of 5 : 3 ; and it is evident to geologists ac- 
quainted with these fossils that this reduction of their distortion has 
nearly restored them to their natural shape. In Figs. 4, 4a, 4b, 4o, the 
reduction of the distortion is continued in the proportion of 5 : 2 ; and it 
is very instructive to observe that it has now become a distortion in the 
perpendicular direction, causing Figs. 1 and 1a to change characters in 
becoming 4 and 4a. 

It is to be remembered that such specimens as 4, 4a, 4c, could not 
occur in practice, with the intersection of the planes of cleavage and 
bedding in the horizontal line. In £etct, in the Figs. 1 and 2, the line of 
intersection of planes of cleavage and bedding is horizontal ; in Fig. 3 
there is either no cleavage, or its plane coincides, or nearly coincides, 
with that of bedding ; and in Fig. 4 the line of intersection of planes of 
cleavage and bedding must have become at right angles to its former po- 
sition, and be supposed vertical 

Since publishing the paper alluded to above, I have read with care 
the various papers published on the subject of cleavage by Mr. Sorby, 
and feel most happy to bear my testimony to their great value. His 
methods of research are quite different from my own ; and I am glad to 
learn that the few results I have obtained independently, from the con- 
sideration of the distortion of fossils, confirm several of his results, which 
were obtained principally from microscopic examinations of cleaved 
rocks. One of the most interesting of our agreements relates to the 
great amount of compression occasionally occurring in cleaved rocks, 
which I have shown to amount to 10 and 11 degrees of relative com- 
pression at Tintagel and Garth— an amount of relative compression con- 
sistent with Mr. Sorby's observations, who has commonly observed 6 de- 
grees of compression in well-cleaved rocks. There are several points of 
difference between my results and tho^e of both Mr. Sharpe and Mr. 
Sorby, which will, no doubt, be cleared up by further research. The 

Vol. VII. 2 B 
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chief discrepancy between us is the following: — ^Both Mr. Sorby and Mr. 
Sharpe have observed an elongation in the line of dip (of cleavage ?) ; 
an appearance which I have not found in any case, except that of South 
Petherwin, where it exists, but to a very small extent, and can only be 
discovered by calculation, as it is not sufficiently decided to be very sensi- 
He by direct observations. 

ON THE SUBDIVISION OP THE CAEBONIPEKOUS POEMATION OP IBELAND. 

BY JOHN KELLT, ESQ. 

In the present paper I mean to treat of the several subdivisions of 
the Carboniferous formation in Ireland. While my chief object is to draw 
attention to one or two of those subdivisions, especially the supposed 
calp of Dr. Griffith, and in this case having, according to my views, to 
deal with an imaginary band of rock, I must be more particular than if 
I had a real tangible subject, which, in one part of the country, could be 
compared with other parts of the system. I mean to show that every- 
where in Ireland this rock is mentioned as existing, it is a group of an- 
other part of the formation that is mistaken, and introduced into that 
place. 

Before I proceed further, I will here observe, that it is not without 
some reluctance I stand up in this place in opposition to the views of Dr. 
Griffith — a gentleman with whom, I may say, I spent my whole life, 
and witli whom I gained my own geological experience. He would be 
one of the first himself to join in correcting an error, if he were convinced 
of that error. From the great desire there appears to exist among geo- 
logists of eminence, within the last dozen years, to have the honour of 
founding new systems, and the confusion and drawback to the progress 
of the science consequent upon it, I believe there is no really good, un- 
exceptionable system of the classification of rocks yet arrived at in Gteo- 
logy. It is a new science with us all ; and many of its facts are capable 
of two or more interpretations. One man may account for a fact dif- 
ferently from another ; and it is from conclusions drawn from the expe- 
rience and views of different persons, in several countries, that we may 
expect to arrive at a satisfactory settiemientt of opinions on the subject. 
My convictions happen to be different from those of Dr. Griffith on the 
subject of his calp ; and, however unwilling I may be to differ from 
him, it appeaips to me to be the duty of every member of this Society, 
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when he examines a district, to give to the Society the result of his own 
experience, no matter with whom he may differ or agree. 

This calp is a new subject in Geology. It was not known in any 
other part of Europe, until it got ** a local habitation and a name" from 
Dr. Griffith in Ireland. Yet, it has not been questioned by any geologist, 
but accepted at his word, apparently because he was the most eminent 
teacher of the science in the country, at a time when it was in its in- 
fancy. The opinion regarding it was formed almost in the first days of 
geological knowledge, about the years 1810 to 1813, and before organic 
remains had been applied to the identification of strata, and, therefore, 
cannot be supposed to be above suspicion. It appears to me to be a very 
important subject, as it involves the great question — ^whether above 1 700 
square miles of country, coloured on the Geological Map as calp, be not 
the rocks of the Coal formation, as I believe them to be, and may not 
have, in some places, a sufficient accumulation of the strata to contain 
coal ? At all events, inquiry regarding it will be useful to the science 
we have joined together to cultivate, either in getting altered what may 
be erroneous, or in establishing the views already entertained. 

Mr. Xirwan, a man of some repute in science in Dublin about the 
year 1 800, was the first who gave any account of a black argillaceous lime- 
tone, got at Donnybrook, Eathgar, and other places in the vicinity of 
Dublin, to which he gave the name of Calp. His, however, was a mi- 
neralogical notice, and bore no reference to any geological group. 

Dr. Griffith adopted the name, and gave the rock an important po- 
sition in Geology, by making it a subdivision of the Carboniferous for- 
mation. He divided the mountain limestone into three parts— the lower 
limestone, the calp, and the upper limestone. The localities where these 
subdivisions occur are shown on the several successive issues of his Geo- 
logical Map, and its position in the Carboniferous formation maybe seen 
in the explanatory section at the bottom of the Map. 

In the Eeport of the Kailway Commissioners for Ireland, 1838, there 
are several Appendices. The first of these is an '* OutHne of the Geo- 
logy of Ireland," written by Dr. Griffith, who was one of the Commis- 
sioners. In this document we have his matured views of the calp de- 
scribed ; but, as it is not in the hands of many, and may not ever be re- 
printed, I shall make a few quotations, to show on what data those views 
are founded. As I shall have occasion to reply to some of the paragraphs 



22H JOTTHKAL OP THE GEOLOeiCAL SOCIETY OF BTJBLIN. 

of the " Outiine" which I will quote, I think it well to nmnber the ex- 
tracts as I proceed, for sake of reference. At page 8, and a few of the 
succeeding pages of this Outline, is given his subdivision of the Carbo- 
niferous formation, in substance as follows : — 

1. " Op the Sbcojtdabt Books. — ^We nextproceedtothe consideration 
of the great interior valley, which is entirely composed of secondary 
rocks, consisting of the Old Eed Sandstone, Carboniferous Limestone, and 
Coal, and its accompanying strata." 

2. <' As far as our present knowledge extends, the following, in an 
ascending series, appears to be the order of suecession of the different 
groups or assemblages of rocks belonging to each period of deposition: — 

" I. Yellow sandstone, limestone, and shale. 

**n. Lower limestone. 

'* ui. Impure argillaceous limestone, called calp, black shale, and 
sandstone. 

" rv. Upper limestone." 

8. *' LowBB Ldeeotonb. — ^This division forms by much the most ex- 
tensive portion of the series in Ireland. In the northern counties of 
Fermanagh, Cavan, Leitrim, and Eoscommon, it is in part covered by 
the upper division of the series, but in the midland and southern coim- 
ties, with the exception of the calp valley of the counties of Dublin, 
Meath, and Westmeath, it forms the surface rock throughout the greater 
portion of the limestone country." 

4. ** Calp, or black shale series. — ^The name ' calp' was given by 
Mr« Kirwan to the black argillaceous limestone of the neighbourhood of 
Dublin, which alternates with black shale, and contains flattened sphe- 
roids of pyritous clay ironstone. In some districts the lower beds of 
this series consist of alternations of sandstone, shale, and limestone, 
more or less pure ; in others, the sandstone is wanting, but the upper 
beds in all consist of thin, alternating beds of impure limestone and 
dhale. In some localities the lower beds, in addition to the sandstone 
and shale, contain indications df carbonaceous matter; and impure beds 
of coal, varying in thickness from half an inch to two inches, have been 
observed : which circumstance, ae in the case of the yellow sandstone, 
has led to so many fruitless trials for coal." 

6. Page 10. — " The thickness of the calp series, where fully deve- 
loped, is very considerable. On the north-west cx)ast of the county of 
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Leitrim it exceeds 1700 feet ; thougli in the county of Cavan, between 
Beltarbet and BaUyconnell, it is not more than 400 feet." 

6. Page 11. — "This division is much more fiilly developed in the 
northern districts of the Carboniferous Limestone thaa in the midland or 
southern ; and it was solely from the clear exhibition of their strata, as 
seen in the precipitous cliffs of the remarkable Carboniferous mountain 
district of the counties of Sligo, Eermanagh, Cavaa,- Leitrim, and. Eos- 
common, that the subdivision of the series has been attempted." 

7. Page 11. — "The calp and shale division is, perhaps, best deve- 
loped on the west coas^of the counties of Leitrim and Sligo, between 
Ballyshannon and Benbulben. In this line of section, the strata dip to 
the southward at an angle of irom 2° to 5^ from the horizon. The lower 
limestone of Ballyshannon is succeeded by beds of black shale, contain- 
ing balls of clay ironstone interstratified with impure argillaceous lime- 
stone. These beds contume as far as the parallel of Eundoran, where 
they are succeeded by a series of alternations of gray, and occasionally 
reddii^<-gray sandstone and black shale, with argillaceous limestone. 
Some of the sandstone beds contain casts of Calamites enveloped in 
coaly matter ; and some thin but irregular beds of coal have been ob- 
served, though none worth working have been discovered ; and &om 
the nature of the country it is improbable that any such do exist. 
These beds are succeeded by alternations of black shale, with impure 
argillaceous Hmestone or calp, which form the precipitous cliffs of 
Dartry mountain facing the west, and which near the summit are 
capped by the upper or splintery limestone." 

8. Again, at page 10. — "Exdepting in the northern counties, where 
the succession of the limestone series is faHy and clearly developed, it 
is almost impossible to determine with any precision on the point where 
Ihe lower limestone may be said to terminate, and the calp or the upper 
limestone to commence. In many localities of the midland and southern 
counties, the black shale or calp series is altogether wanting, or it occurs 
so sparingly that without a laborious and minute examination it wHl 
not be detected." 

9. Page 11. — "It would be tedious, and almost endless, to enter 
into a particular description- of the numerous localities in which the 
calp series occurs in the north of Ireland : at present we need only ob- 
serve, that the shale district, extending from Emyvale in the county of 
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Monaghan, to Brookborough in the comity of Eermanagh, known by 
the name of the Slieve-Beagh Mountains, has long been considered 
to be the true Coal formation, and sanguine expectations have been 
entertained of the discovery of workable beds of coal; but having 
ascertained that in the order of succession it forms a portion of the 
calp series, it appears very improbable that these expectations will be 
realized." 

10. Page 11. — "TJppEB OB Spltntebt Limsstone. This rock is of 
comparatively rare occurrence in Ireland, and its superficial extent is 
insignificant. Owing to its containing the greater number of the fossil 
organic remains which occur in the lower limestone, it is dificult in 
some localities to distinguish between them, particularly where the calp 
series is wanting, which frequently happens." 

11. Page 12. — " In the valley of the Barrow at Carlow, where the 
whole Carboniferous Limestone series of the south is clearly developed, 
it would appear that the calp or black shale division is wanting ; and 
that the upper limestone rests directly on the black marble beds of the 
lower." 

12. Page 12. — " In Belmore mountain, the thickness of the upper 
limestone amounts to 650 feet. In Benbulben, it is 500 feet ; and at 
the eastern base of Culkagh mountain, in the county of Cavan, it is 
600 feet." 

13. Page 13. — "Mtllstoite Gteit. Eocks decidedly belonging to 
this series are only to be met with in the mountain district surrounding 
Lough Allen, in the counties of Roscommon, Leitrim, Cavan, and Fer- 
managh, hitherto known by the name of the Connaught coal district ; 
and in the shale district extending from Drumquin, in the county of 
Tyrone, to the neighbourhood of Pettigo, in the county of Permanagh." 

I have now come to an end of those paragraphs of the ** Outline" to 
which I mean to have reference ; they are thirteen in number. 

As the subdivision of the Carboniferous formation stands arranged 
in this *' Outline of the Geology of Ireland," I object to it, and am pre- 
pared to maintain that a great part of it is visionary. The subdivision 
of the limestone, as given at the quotation !N'o. 2, and the descriptions 
which explain and accompany it are not borne out by the facts, as I shall 
endeavour to show. The geological phenomena which are visible in the 
counties of Cavan, Fermanagh, Leitrim, and Sligo, may be interpreted. 
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without any difficulty, by means of the three members* of the Carboni- 
ferous formation set forth in No. 1, the Old Eed Sandstone, Mountain 
Limestone, and Coal Rocks ; and these afford a reference for every rock 
in the localities, described in the most simple manner. 

In proceeding to show my reasons for the statements I have made, 
and my views on the subject generally, I shall notice the quotations 
from the " Outline" as nearly in consecutive order as I can. 

In quotation "No. 1, the author says : — " The secondary rocks are di- 
vided into Old Red Sandstone, Carboniferous Limestone, and Coal, and 
its accompanying strata." 

It is remarkable that the Carboniferous Slate, that is, a slaty band 
which lies between the Old Red Sandstone and the Limestone, has not 
been noticed at all in this " Outline." Mr. Griffith subsequently intro- 
duced this member into his classification, as shown upon his recent 
Maps, and it is a good and true member. It is well developed on the 
shore at Poulscadden, near Howth ; also on the shore near the Martello 
Tower at Portmamock, in the county of Dublin ; and many other parts 
of Ireland. With this subdivision, the natural succession in the Carbo- 
niferous formation is — 

1. Old Red Sandstone. 

2. Carboniferous slate. 

3. Limestone. 

4. The Coal series. 

Each of those subdivisions is composed of a different mineral sub- 
stance from the others. The bulk of the Old Red Sandstone is composed 
of red sand ; the Limestone of lime ; and the Coal shales of argillaceous 
or clayey matter. There are, however, modifications in the subdivisions 
which require some explanation, into which I shall enter in detail as I 
proceed. 

Athough those subdivisions differ so widely from each other in mi- 
neral character, yet, as a whole, the system exhibits the remarkable cir- 
cumstances : — 1. That the beds of which it is composed are parallel to 
one another. 2. That they rest unconformably on the inferior or under- 
lying rock. 3. That they are covered unconformably by the superior 
or overlying rock. 4. That this parallelism of the strata clearly points 
to one great geological epoch, in which the whole suite, from begin- 
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ning to end, was deposited, without any great catastrophe in the suc- 
cession. 

The Old Red Sandstone is the lowest of those subdivisions. It may it- 
self be divided into three parts : — ^First, or bottom layer. Red conglome- 
rate, composed of rounded pebbles of white quartz, brown quartz, jasper, 
and fragments of other rocks, united by a mineral paste. In some lo- 
calities the conglomerate is composed of flattish, rounded stones of mica 
slate, as at CushendaU, in Antrim ; sometimes of green chloiitic slate, 
or green grit, as at Lane, and at Shenick Island, near Skerries, in Dublin. 
Its thickness varies from 20 to 60 or 80 feet in dif^Brent places. 2. l^ext 
is a series of beds of red sandstones and red shales, fr^m 200 to 600 feet 
thick. 3. The upper part exhibits thick beds of sandstone, of a whitish 
or yellowish colour. This upper part is the yeUow sandstone, which 
sometimes contains a band or two near the top of black shale, interstra- 
tified with thin beds of Hmestone, fiill of the fossils of the limestone. 
This yellow part of the Old Red varies from 50 to 200 feet in thickness. 
The whole thickness of the Old Red Sandstone in Ireland averages about 
1000 feet. 

I am aware that this subdivision, which, in former times, was in- 
cluded in the Carboniferous formation, has been recently cut away from 
it, and joined with another rock, which lies below it, sometimes directly 
in contact with it, and both together now called Old Red Sandstone. I 
could wish this separation had never been made, for it blots out a great 
line of demarcation which nature has made, and which ought not to 
have been blotted out. Botanists and zoologists, in^devising their sub- 
divisions, seek for the strongest lines of demarcation between the groups 
of their several orders and classes. This golden rule seems to have been 
totally overlooked in our science. The strongest and most prominent 
boundary line made by nature in Geology is a sedimentary unconfor- 
mability. It is the chasm between two formations. It marks the time 
of a change, sometimes of a great catastrophe, which occurred at the end 
of one formation, and before the commencement of depositing materials 
for another. At the end of the Silurian period, and immediately before 
the Carboniferous formation, there appears to have been a time of un- 
usual convulsive movement ia the system of rocks which had then been 
formed. By this movement the beds were made into great folds, the 
tops of those folds offcen broken and carried away, leaving those beds 
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turned up on their edges. This period of time coincides with one of the 
chasms I have been describing, in which no rock appears to have been 
deposited. 

The conglomerate of the Old Eed Sandstone, which forms the base 
of the Carboniferous system, was the first or lowest deposit laid down 
on the older beds after the period of disturbance just described. It is 
spread out, in all places I know, iipon the upturned edges of the sup- 
porting iocks, in beds varying but little from the horizontal — ^thus 
forming the foundation of a new system. Those supporting rocks are 
different in different places : sometimes mica slate, more generally day 
slate, or gray grit, sometimes brownstone, sometimes quartz rock, or 
porphyry, or greenstone, or granite. I look upon this conglomerate as 
a most important index in geology. Besides being the beginning of 
a new system of rocks, it is the boundary between two distinct periods 
of organic life ; the fossils below it differ in genera and species from 
those above, and, besides this, there is a weU-marked difference in the 
lithological character of the rocks also, the lower and older being much 
harder and more quartzose ; the upper, softer. 

The fossil evidence, so far as it goes, supports this view, and forms 
a link to tie this Old Eed Sandstone inseparably into the Carboniferous 
formation. iN'ear Cookstown, in Tyrone, there are beds of Eed Sand- 
stone near the base of this group, and beds of red limestone, both of 
which contain fossils common in the mountain limestone. There is now 
in the Museum of Irish Industry, at Stephen' s-green, Dublin, collected 
by Colonel Portlock, from the river at Kildress, from Eed Sandstone in 
the very lower beds of this group — 



Spirifer Isevicosta, 
Eetzia ferita, 
Ehynconella ventilabrum, 
Cnathopsis frmgites. 



Froductus fimbriatus, 

„ semireticulatus, 

„ Martini, 
Leptsena crenistria, 

,, Sharpei, 
— nine species ; all common in the limestone. 

In beds of red limestone, at Castle Espie, in the county of Down, 
which occur in the lowest beds of the Old Eed Sandstone, there are— 

Actinoceras giganteum, | Orthis cylindrica, 

and some species of EhynconellidaB, common in the mountain limestone. 
You VII, 2 C 
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Professor Haughton, of Trinity College, has in his Museum the fol- 
lowing fossils, got in whitish-brown sandstone^ near the top of the Old 
Eed, at Porter's Gate, Hook Point, "Wexford — 

Leptaena crenistria. 



Productus caperatus. 
„ setosus. 
„ concinnus. 



Lithodomus dactyloides. 
SanguinoHtes sidcatus. 



These are all common in the mountain limestone and in the Carbo- 
niferous Slate. 

Besides the foregoing, which are in pure sandstone rock, there are 
others got in shale and limestone beds, which are interstratified with 
the yellow part of the sandstone near the top, and in this shale are 
found fifty or sixty species of the common fossils of the Carboniferous 
Limestone at Porter's Gate, near Hook Point, and in many other places. 

I look upon those fossils got in the Old Bed Sandstone — some of 
them in the bottom beds of it at Kildress and at Castle Espie, some in 
the middle at Kildress also, and some in the upper part at Hook Point, 
in "Wexford — as a link made by ITature to tie this Old Eed Sandstone 
group up into the Carboniferous formation; and this fossil evidence, 
together with the physical considerations before mentioned, to be con- 
clusive as to the propriety of leaving the Old Bed Sandstone according 
to the arrangement in which it stood twenty years ago ; and, farther, I 
consider the modem mutilation of cutting away this Old Red Sandstone 
with its conglomerate base, parallel beds, and fossils, from the Carbo- 
niferous formation, into which it is tied by nature, as I have described, 
and joining it to a rock which belongs to an older epoch in the Earth's 
history, and calling the two distinct things by one name, as has been 
recently done, as a most injurious infringement on proper classification, 
and calculated to retard the progress of the science. 

The Carboniferous system has thus suffered by recent changes. The 
Old Eed Sandstone of former days, as just stated, has been cut away 
from its lower part, and a slice of the Kew Eed Sandstone stuck upon it 
above. In this change two of the greatest chasms, the most striking 
boundaries that Nature made between her groups are totally disre- 
garded, that is, the sedimentary unconformability at the bottom of the 
Old Eed conglomerate, and the sedimentary unconformability at the top 
of the Coal-measures. The old natural Carboniferous system is broken 
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Up, and now forms parts of two new unnatural systems. Any of the 
three new lines made by this change, as boundaries of formations, does 
not agree with the boundaries made by nature. They are all artificial.' 
Other sciences are improving every day. Geology appears to be retro- 
grading. It is to be hoped still that the Carboniferous system will be 
restored to what it was before the recent alterations, and that it will 
recover this fit of illness, brought upon it by too much attention from 
over-zealous doctors. 

I have before alluded to the desire that exists among geologists of 
•eminence to have the honour of foimding new systems. The Devonian 
system, and the Old Bed Sandstone (in Herefordshire, in England), are 
two of those ; the Calp, and the Yellow Sandstone (in Ireland), two 
others ; and those new systems, or subdivisions, are some of the results 
of the recent alterations. 

Of the Devonian system I expressed my views in a paper read in 
this Society last year. I endeavoured on that occasion to show that 
there is no Devonian system in Ireland — ^no intermediate group between 
the Carboniferous and Silurian systems. Every rock and band of rock 
about the position where that system might be expected falls easily 
into either the Carboniferous system above, including, of course, its Old 
Red Sandstone, or the Silurian below. 

I find that my views, derived wholly from Irish data, agree with 
those of Professor Sedgwick, himself one of the authors of the Devonian 
System, and above whom no one stands higher in this science. He says, 
in the Introduction to the '* British Paleozoic Possils," p. 23, in speaking 
of the Devonian : — ** In Devon and Cornwall the above series has no 
base ; and we are without any evidence as to the beds which are below 
the lowest Devonian group." He is right It is no doubt the same in 
England and Ireland. Here we have it not at all ; it is a thing of the 
imagination ; there it is a baseless fabric. It is to be regretted that so 
much pains were expended by two of the most able of British geologists 
on a country penetrated with granite protrusions, and broken up by the 
faults and dislocations consequent on them. Had half the pains been 
bestowed on a good paleozoic country, such as Ireland, every fragment 
of the earth's crust in Devon and Cornwall could afterwards, by com- 
bining lithological character and fossils, be put into its proper place 
without confusion or difficulty. 
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The Old Bed Sandstone of Herefordshire, though not in Ireland, is 
too closely allied to my suhject to be passed orer unnoticed. It is a 
matter on which I have often thought ; bnt, for want of opportunity of 
such examinations as would be satisfactory to myself, I cai^ only speak 
with diffidence. It appears to me that the chief part of the Old Bed 
Sandstone of Herefordshire, described in " Siluria," p. 242, as 8000 or 
10,000 feet thick, is a Silurian rock, and the equivalent of the brown 
rocks between Trillick and Pomeroy, in Tyrone, and the lower rocks 
about Dingle, in Kerry. In both places in Ireland the underlying fos- 
siliferous Silurian rocks are conformable with the brown grits, which I 
have in another place called brownstone. So they are in Brecknock 
and Herefordshire, on the line from Llandeilo by Kingston to Aymestry . 
In physical characters, too, they agree. For a few days last autumn I ex- 
amined the country between Abergavenny and Brecon, in "Wales, and 
along the road for several miles south of the latter place I saw those 
brown, gray, and green grits and slates, and the best eye could not dis- 
tinguish them from the Dingle grits or slates in grain or colour. 

But it is stated that there is a regular passage from the Old Bed 
Sandstone of Herefordshire downwards into the Silurian, and upwards 
into the Carboniferous system of South "Wales. We have the passage 
downwards from our brownstone into the Silurian fossiliferous bands ; 
but we have no such passage as that described upwards in either the 
Dingle or the Tyrone district, and it appears to me very doubtful that 
such a passage exists even about the Yans of Brecon : for it must be 
there, if anywhere. 

Sir Henry de la Beche seems to have recognised an unconformabi- 
lity in this district ; for, in the " Memoir of the Geological Survey of 
Great Britain," vol. i., p. 59, he says : — " On the north of the great 
coal-fields of South Wales and its supporting limestone the upper part 
of the Old Bed Sandstone forms a range of lofty land, of which the Yans 
of Brecon attain the highest elevation (2682 feet). From the small 
angle of the dip the continuation of the beds forming the summits of the 
Yans is only a few feet beneath the Carboniferous Limestone, near 
Merthyr Tydvil." Again, at p. 60, he says : — " Proceeding towards 
Carmarthen, not only do we appear to find a mingling of sand more, at 
the same geological time, westward than eastward, but also an overlap of 
the higher arenaceous and conglomerate series upon the lower and marly ac- 
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eumidations of the Old Bed Sandstone ; the Carhoniferous Limestone 
and Coal-measures over the Silurian rocks.'* 

What is this overlap of the higher arenaceous and conglomerate se- 
ries, and the rest, over the Silurian rocks ? It appears to me to he 
this : — ^That the conglomerate of the Yans of Brecon, or its equivalent, 
lies unconformahly on the Silurian rocks near Llandeilo, and, of course, 
also on the Old Eed Sandstone of Brecknock and Herefordshire ; for, he 
it rememhered, that the two are conformahle. 

This leads to the conclusion that this Old Bed Sandstone is divisihle 
into two parts, the conglomerate and sandstone of the upper part at the 
Yans of Brecon heing the hase of the Carhoniferous system, and there 
lying unconformahly on the lower or supporting Old Bed Sandstone, as 
it does at Dingle in Kerry, and at Clogher in Tyrone. 

As well as Sir Henry de la Beche, already quoted, Professor Sedg- 
wick appears to entertain the same views that I do — mine taken, as hefbre, 
from Irish data. He says, in the work already quoted. Introduction, 
p. 28 : — " Though the Devonian series of the Herefordshire type seems 
to pass downwards into the upper Silurian groups, it does not appear 
to pass upwards into the Carhoniferous. There is generally a palaeon- 
tological and physical gap hetween them, which is in many places 
ohscurely indicated hy the upper conglomerates of the Old Bed Sand- 
stone." 

His upper conglomerates of the Old Bed Sandstone of Herefordshire 
appear to me to he the same as my lower conglomerates of the Carhoni- 
ferou& His physical and palseontological gap I take to he the uncon- 
formahility at this point, and the difference of fossil genera and «pecies 
ahove and helow, of which I have already spoken. Two coincidences of 
opinion more close than these could scarcely he met with on a suhject of 
this kind. 

I have heen told that cases occur on the north horder of the coal-field 
of South "Wales where the coal rocks, limestone, conglomerate, and all, 
could he shown lying conformahly on the Old Bed Sandstone of Breck- 
nock and Monmouth. This, in a few local cases, I can easily helieve ; 
for, in the roUs that occur in the older strata in so large an extent, it is 
very prohahle that the hase of the Carhoniferous formation, which has a 
remarkahle persistence here on the great scale, may coincide now and 
then with the underlying undulations at an anticlinal or synclinal point, 
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though three-fourths of the observed cases along the juiiction be posi- 
tively unconformable. 

Indeed, the general imconformability of those two may be inferred 
from a mere inspection of the Map of Siluria itself, with the dips marked 
on it from the new one-inch Map of England. In Herefordshire and in 
Brecknock the general strike of the so-called Old Red Sandstone is S.W., 
and the dip S.E. The strike of the Carboniferous rocks of South "Wales 
may be taken in a general way, in the vicinity of the Yans of Brecon, 
by the outcrop of the limestone along its northern escarpment between 
Abergavenny and UandeiLo, and this is east and west. Here the two 
strikes clash ; they do not coincide, but make an angle with one another 
of about forty or j&fty degrees. This shows that the upper or Carboni- 
ferous beds must lie unconformably on the lower brown beds, otherwise 
the strikes of the two groups should be parallel. 

The Old Eed Sandstone of Scotland, being a part of the subject, calls 
for an observation. I cannot speak of this except from analogy. It is 
said to be nearly 2000 feet thick in three mountains in Rosshire — Coul- 
more, Coulbeg, and Suilvein j and it is reported to be several thousand 
feet in thickness in Caithness and other places, and to consist of both 
red and gray grits. So far it resembles the Tyrone brownstone, and the 
lower rocks of the Dingle district also, which are of Silurian age. 

In 1855 I saw a little of the Old Red Sandstone on the north side of 
the valley of the Forth and Clyde, in Scotland I believe the conglo- 
merate at Callander to be the base of the Old Red of the Carboniferous 
formation, and the equivalent of that rock in Ireland. 

Fnom what I have just stated, it will be understood that there is a 
strong conviction on my mind that the Old Red Sandstone of modem 
timei, as I said before, consists of two parts : the upper, which is clearly 
tied into and inseparable from the Carboniferous system ; and the lower, 
which is as clearly associated with the Silurian ; and as Nature separated 
them by one of her greatest chasms, so they ought to be separated by 
man. The name should undoubtedly be retained for one of them; but 
whether should it be the upper or the lower ? My views lead me to 
prefer keeping the name to the upper, and I shall state why. 

In the early days of Geology the division above alluded to was not 
recognised in England, and the two were packed together where they 
happened to be in contact, and said to be 10,000 feet thick. Indeed, 
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this may be said to be the case up to the present time. The carboni- 
ferous part, however, is far more general in the British Islands than 
the brownstone, which was included with it in certain districts by mis- 
take or oversight, for want of being recognised. So far, then, as prece- 
dence goes, I should say the upper or the base of the Carboniferous 
should retain the name, and let the Silurian, or lower part, be provided 
with a new name. I have called it brownstone, to distinguish it firom 
the upper band of rock, but I shall be happy to adopt a better name 
with the majority of geologists, when it may be found. I do, how- 
ever, think it highly objectionable to call the two upper and lower 
Old Eed Sandstone, as I have lately heard them called, because 
the upper is the base of the Carboniferous formation; it lies, as 
before stated, indiscriminately upon mica slate, clay slate, gray or 
green grit, primary Umestone, quartz rock, porphyry, greenstone or 
granite, in all which cases, though there is an upper, there is no 
lower sandstone in contact to keep it company as a coimterpart. The 
Cambrian rocks have been made upper and lower, but they are one 
great group divided. It is so also in the Silurian. There are upper and 
lower oolite, and lias, and chalk, and tertiary, but they are always parts 
of the same group. To make these two sandstones upper and lower, 
where the lower is absent in nine cases out of ten, and when it is always 
a rock of another geological epoch, does not appear to me to be either an 
eligible association or nomenclature. 

About Dingle and other parts of the south of Ireland the green, 
gray, and brown grits, and similarly coloured slates, are so intimately 
associated by interstratification with each other in thick and thin bands 
and beds, as to form one inseparable group. The rocks about Brecon in 
Wales are exactly similar. It therefore appears that the old name 
gray wacke would riot be still unsuitable for this group. It would have 
the merit of keeping out novelty, and abiding by the first name given to 
those rocks — a thing much to be desired in Gteology as well as in Pa- 
laBontology. 

Regarding the arrangements made in pars. 1 and 4, the Old Red Sand- 
stone is in its proper place. The Yellow Sandstone is a part of the same, 
that ought not to be made a separate subdivision. The Lower Limestone 
is the lower part of the Limestone. The Calp, I believe, is a pure fiction. 
The author himself, at the quotations No. 8, 10, and 11, admits it does not 
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exist in the south of Ireland. I expect to be able to show that it is 
not in the middle or the north. The Upper Limestone is the upper part 
of the Limestone, the whole of it being one mass, and undivided, with 
only trifling exceptions, which I shall particularize ; and the millstone 
grit is the base of the Coal-rocks. 

It is remarkable that the Carboniferous Slate, that is, a slaty band, 
which lies between the Old Bed Sandstone and the Limestone, has not 
been noticed at all in this " Outline." Dr. Griffith subsequently intro- 
duced this member into his classiflcation, as shown upon his recent Map, 
and it is a good and true member. It is well developed on the shore at 
Poulscadden, near Howth, about Portmamock Martello Tower, and 
thence to Malahide in the county of Dublin, and a hundred other places. 

At par. 1^0. 2 the Carboniferous Limestone has been divided into 
four parts : — 

1. Yellow Sandstone, which is stated, at page 9 of the " Outline," 
to be 600 to 1000 feet in thickness. 

2. Lower Limestone ; thickness not given. 

3. Calp, alternating with black shale and sandstone, which is stated, 
at par. 5, to be, at Bundoran, 1700 feet in thickness. 

4. Upper Limestone, which at par. 9 is given as 500 to 650 feet 
thick. 

Besides the Yellow Sandstone, which may be the subject of a future 
paper in this Society, there are three other divisions made of the lime- 
stone in this passage of the '* Outline," of which the middle one is the 
Calp, which is Airther described at par. 7. 

There are four large calp districts in Ireland, shown on the latest 
issue of Mr. Griffith's " Geological Map." 

1. TheBundoran district, which occupies parts of the counties of Fer- 
managh, Leitrim, and Sligo. It extends j&om Lough Erne to Bundoran, 
and thence along the sea-shore to Grange in Sligo. This district 
occupies about seventy-five square miles. 

2. The Slievebeagh district, which lies between Lough Keagh and 
Lough Erne, extending from Dungannon to Brookborough, thirty miles, 
and about eight miles wide, or 240 square miles. 

3. The Dublin district, which occupies a great part of the counties 
of Dublin, Meath, and Westmeath, comprising more than 1000 square 
miles. 
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4. The Galway district, which lies chiefly hetween Banagher and 
Athenry, above 450 square miles. 

I shaU make observations on each of those districts, beginning with 
that of Biindoran. 

Bondoran is situated on the south coast of Donegal Bay, about three 
miles to the west of Ballyshannon. It will be seen by a glance at the 
*' Geological Map of Ireland," that, a few miles inland fix)m the northern 
shore of Donegal Bay, there is a broad, well-developed band of Old Red 
Sandstone, extending fromDunkineely to Lough Esk, crosses the London- 
derry road three miles east of the town of Donegal, and continues for three 
miles south of it, where it ends abruptly, apparently cut off by a fnult. 
Three miles farther on, and a mile east of the village of Laghy, it appears 
again, and in a narrow band proceeds to a mile south of tne parallel of 
Ballintra, where it disappears; and from this to Ballyshannon, Ave or six 
miles, the mica slate and limestone are in contact, without the usual in- 
tervening Old Bed, which is not at the surface at Ballyshannon, nor 
round thence by Lough Erne to near Pettigo. At this place it again ap- 
pears, and continues five miles farther north-east to Grouse Lodge. It 
is there weU developed. From this place it curves to the north towards 
Killeter, and then eastward it extends, in a broad expanse, to Mounlgoy 
Forest, north of Omagh. 

I have been thus particular in describing the appearance and the 
absence of this band at intervals along the mica slate border, to show a 
reason for what I believe, but cannot see, and that is, that the disap- 
pearance of the Old Bed at Ballyshannon does not arise fh>m its being 
absent from its position under the Carboniferous Limestone along the 
shores of Donegal Bay, but from being buried in a fault along the junc- 
tion of the mica slate and limestone. It is not going too far to assume 
that it underlies the whole of the Carboniferous Limestone round the 
bay. 

At par. 7 it is stated that the Calp and Shale division is best deve- 
loped on the west coast of the counties of Leitrim and SHgo ; and more 
in detail Mr. Griffith describes a section from Ballyshannon to Benbulben. 
He says : — ** In this line of section the strata dip to the southward, at 
an angle of 2? to 5° from the horizon. The lower limestone of Bally- 
shannon is succeeded by beds of black shale, containing balls of clay iron- 
stone, interstratified with impure argillaceous limestone. These beds 
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continue as far as the parallel of Bnndoran, where they are succeeded by 
a series of alternations of gray, and occafiionally reddisk-gray, sandstone 
and black shale, with argillaceous limestone. These beds are succeeded 
by alternations of black shale with impure argillaceous limestone, or 
calp, which form the precipitous cliffs of Dartry mountain, facing the 
west, and which near the summit are capped by the upper or splintery 
limestone." 

Putting this succession into something of a tabular form, it is — 

1. Lower Limestone at Ballyshannon. 

2. Black shale, with impure argillaceous limestone. 

3. Gray and reddish-gray sandstone, with black shale. 

4. Black shale and impure limestone. 

5. Upper limestone. 

I object to this arraagement and succession for many reasons, wHch 
I shall endeavour to explain. 

1. I think the sandstone about Bundoran is the Old Bed Sandstone, 
and not calp sandstone, or any other imaginary band of rock. 

2. I think the description given of the shales in Bundoran Bay, at 
the quotation No. 7, is not correct, nor the succession stated in the same 
paragraph. 

3. 1 think the great wedge-shaped mass of calp about Bundoran, 
partly described and partly mferred. is a fiction. 

4. 1 think the appearance of Lower and Upper Limestone, described 
in quotation !N'o. 2, attributable to a great fault that exists in the vici- 
nity of Lough Erne and Bundoran, and not that there are two separate 
bands of limestone. 

First. Immediately to the west of Bundoran, on the shore, there is 
a ravine, several yards long and a few feet wide, with perpendicular faces, 
worn out by the action of the tida A man can go through this ravine 
at low water, and lay his hand, on the north side of it, on sandstone 
rock ; and, on the same level, on the south side, he has the black shale 
and limestone of Bundoran Bay (see Plate YI., Pig. 1). The ravine ap- 
pears to be on a perpendicular fault, in which the one rock is thrown up 
to the surfjwe, or the other let down, so as to be brought into juxta- 
position with each other. 

There is another, a clear case of a similar fault on the north side of 
Ballyshannon Harbour, at Kildoney, between two groups of rock sand- 



SUBDIYISION OF THE CAKBONIFEBOirS FOBMATION OF IBELAND. 239 

stone and limestone, the beds of both being nearly level, as at Bundoran. 
By this fault they are brought into juxtaposition with each other. There 
is no trace of superposition, but only simple contact The whitish sand- 
stone at Kildoney Point, and that at Bundoran, are both insulated ; and 
this circumstance, with the faults, renders positive proof of sedimentary 
succession at the junction imattainable. Here, however, are two rocks 
of different kinds in contact : sandstone and limestone at KiLdoney ; 
sandstone and black shale at Bundoran ; not one over the other, but 
one beside the other, separated by a vertical fault ; clearly showing the 
one thrown up, or the other down from its original position (see Plate 
VI., Fig. 2). Under such circumstances, it is no gjreat wonder that a 
mistake might be made by a hurried observer who travelled over the 
country from Ballyshannon to Bundoran, and that he adopted the geo« 
graphical instead of the geological succession. 

I believe similar cases to be numerous in the neighbourhood. The 
country about Ballyshannon, and the valley of Lough Erne, is beset 
with faults : some of them are of unusual magnitude, to one of which 
I shall allude presently. 

I consider it more rational to suppose that those sandstones are the 
top of the Old E«d, which we know exists a short way below, and 
which have been moved relatively upwards out of their original position 
by means of faults, than to imagine them, and call them calp sand- 
stones, slipped down from a higher place, and resting in juxtaposition 
with the limestone at Kildoney, or the black shale at Bundoran ; this 
calp sandstone being a rock which was not known in any part of the 
world befo^ this idea was suggested to Mr. Griffith's mind. 

As at Ballyshannon, so in other districts, rocks of different kinds 
are frequently brought together at the surface by means of faults. A 
good example of this kind occurs on the shore at Cultra, near Belfast, 
between high and low water-marks. At this place there are four or 
five whin-dykes, all cutting through strata which are nearly level, in a 
direction nearly at right angles to the line of shore (see Plate YI., Pig. 3). 
The little quay at Cultra is built on one of them. Each dyke is the 
boundary between two compartments of rock of different kinds : one of 
them is red sandstone; another is black shale, of the Coal series; a 
third, yellow magnesian limestone ; a fourth, thin beds of red compact 
limestone, interstratified with red sandstone and red shale; a fifth, 
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red sandstone again, and so on. Each compartment between t^e dykes 
is, say, a block of rock. Some of those have been pushed up, some let 
down, and, as the strata are nearly level, what was once one continued 
bed is now broken up, and in position on different levels between the 
dykes. The surface of the whole group was afterwards worn down to 
one general plane by denudation. In such a locaKty a man, stepping 
across one of the whin-dykes, may get on higher or lower strata by 20, 
50, (^ 100 feet, at one side of the dyke than on the other. 

2. My second objection to this classification is this — 

The succession at Bally shannon begins with the Lower Limestone, and 
is in ascending onjer, as described in quotation No. 7. This section I 
interpret in another way. Instead of an ascending succession, I take it 
to be that the case is reversed, and that, proceeding from Ballyshannon 
to Bundoran, the geologist, travelling over the strata westwards, is de- 
scending, instead of ascending, in the series. The black shales and 
interlaminated limestones, both in Abbey Bay, near Ballyshannon, and 
Bundoran Bay, contain a profusion of those fossils, both shells and corals, 
which abound in the Carboniferous Limestone ; and the whole character 
of this band — ^limestones, shales, and fossils — accords with the Cwboni- 
ferous Slate of other places, or that band which lies next below the Car- 
boniferous Limestone almost everywhere in Ireland, and is especially 
similar in character to the Carboniferous Slate, where the succession 
admits of no doubt, about Bruckless and Dunkineely, north of Donegal 
Bay, and in three or four places on the coast of Sligo and Mayo, where 
Old 'Red Sandstone, Carboniferous Slate, and Limestone are all clearly 
visible in succession. 

I shall more particularly point out a means of identifying this fossili- 
ferous shale and limestone group when I come to discuss two black shale 
bands in the Dublin district, the upper one of which, called the Calp 
of Dublin, is almost destitute of fossils, and such as it does contain are 
peculiar to itself. 

The description of the second member of this succession appears to 
me to be inaccurate, as if it had been copied from some wrong page of a 
note-book by mistake. Balls of clay-ironstone have been described in 
it. In searching for the fossils of the Carboniferous Limestone I exa- 
mined careftilly the cliffs and the northern shore of the river Erne, fit)m 
Ballyshannon downwards towards the sea, at low water. I also exa- 
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mined in Bnndoran Bay almost every bed of rock. The black shale, 
interstratified with impure argillaceous limestone, is there ; but I savir 
neither beds nor balls of clay-ironstone. Beds and balls of clay-ironstone 
are usually met vpith in the coal-shales, and not elsewhere. They abound 
in the millstone grit district between Pettigo and Drumquin, and in all 
the coal^shales round Lough Allen ; but they do not occur in any Car- 
boniferous Slate that I know. This division is well developed on the 
sea-shore between Portmamock and Malahide, in the county of Dublin, 
and the geologist may look in vain there, as well as in Abbey Bay or 
Bundoran Bay, for a bed or a ball of clay-ironstone. 

The third member of the succession, the gray and reddish-gray sand- 
stone at Bundoran (which to my eye seems yellow), is not Calp Sand- 
stone, but Old Red Sandstone, which, according to the views I entertain, 
lies under the Carboniferous Limestone of Denial Bay, and is thrown 
up here by a fault. From Bundoran it continues along the shore by 
MuUaghmore to the base of Benbulben, near SHgo, a limestone moun- 
tain with precipitous escarpments and level beds. The fossiliferous shale 
and limestone in Abbey Bay, close to BaUyshannon and Bundoran, is 
the Carboniferous Slate, and the limestone at BaUyshannon the ordinary 
Carboniferous Limestone, being on a low level here, as compared to what 
it stands in at Dartree and Benbulben mountains, the cause of which I 
shall presently explain. 

Leaving Bundoran again, and travelling southward, there is no doubt 
at all of the succession. The Old Eed Sandstone of that place is covered 
by Carboniferous Slate, having the same dip and strike. Some of this 
slate or shale is fine-grained, some coarse-grained, all fossiliferous and 
interstratified with beds of dark-coloured, impure limestone, which in 
this district increase in number and thickness in ascending, until they 
are covered by the gray limestone of Dartree mountain, which crowns 
the precipice, without any apparent interruption of the succession. 

Third objection. — ^The sandstone at MuUaghmore, west of Bundo- 
ran, on the sea-shore, is 209 feet above low water, and dips and accu- 
mulates southward, tiU it forms a band four miles wide, and several 
hundred feet in thickness. The Calp, which is stated at quotation 
No. 5 to be 1700 feet thick at Bundoran, including these several 
hundred feet in thickness of sandstone, is at Drumahaire, twelve miles 
to the south, diminished, as may be seen on the Map, to a band of in- 
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significant thickness, without any sandstone at all; thus forming a 
wedge-shaped mass twelve miles long, 1700 feet thick at the north end, 
and, say, thirty or twenty feet at the south. Can it be believed that such 
a wedge as this exists in the Carboniferous formation — one of the most 
remarkable for the persistence and paraUel arrangement of its groups- 
One in which a bed of coal, or abed of fireclay, two or three feet thick, 
has often been identified through a district for ten, twenty, or thirty 
miles? 

Eourth objection. — Since the limestone at BaUyshannon, and the 
sandstone at Eundoran, may be matter of dispute, let us leave this de- 
bateable ground, and take the millstone grit. The base of this rock is as 
easily determined, and as certain as any boundary line between different 
rocks in geology. I may say it is particularly so in the west of Ireland, 
because the rocks are well exposed in precipices and high hills, and at 
this base form a junction of black shale and gray limestone — ^two rocks 
so entirely diflterent in colour and mineral character as to be in no way 
likely to be mistaken for one another, or the line between them for any 
other line. 

At par. 13 it is stated that "the shale district, extending from Drum- 
quin, in the county of Tyrone, to the neighbourhood of Pettigo, in the 
county of Fermanagh, decidedly belongs to the millstone grit." This 
rock occurs also on the high mountain group south-west of Lough Erne, 
as shown on the " Geological Map." The base of this millstone grit, at 
Portinode, between Kesh and Pettigo, on the north shore of Lough Erne, 
stands at the level of the water, or about 150 feet above the sea. At 
Shean Hill, west of Churchhill, on the south side of the lough opposite, 
it stands at 1135 feet, that being the height of the trigonometrical point 
on the top of the hill, on limestone, near thejbase of the millstone grit. 
Here is a difference of 985 feet between two localities in the base of the 
same group, showing the base of the millstone grit to be lower on the 
north shore of Lough Erne than on the south by 985 feet, or, say, about 
1000 feet; and the fact proves that a fault of great magnitude exists 
between them, as there is no curvature of the strata, and the rock in 
both places has a persistent dip southwards. 

The seat of this fault, as I interpret it, Hes on the northern boun- 
dary of a sandstone belt, seen on the "Map," which runs from the 
north-west comer of Lough Erne to Bundoran, where it enters the sea. 
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In estunating the amount of the fault, these 985 feet of horizontal diffe- 
rence would make half as much more, or about 1500 feet, if the dip at 
Portinode be persistent under the lough southwards as far as the fault, 
which is very probable, as the rocks visible in both places have the same 
low, general dip to the south, as just mentioned. 

This fault T look upon to be the key to the geology of the district 
round it. By means of it, all the phenomena in its vicinity can be ex- 
plained. "With the millstone grit, of course, go up or down all the sub- 
divisions of the Carboniferous formation, at one side or the other, of a 
fault which passes through them, and all the Carboniferous rocks north 
of the line of fault are, therefore, on a lower level than on the south of 
it by about 1500 feet (see Plate YL, Fig. 4). 

Again, the surface of the limestone country at Ashbrook, near Bally- 
shannon, on the north side of the fault, stands at 150 feet above 
the sea, and on the south side of it, the trigonometrical point on the 
" Ordnance Map" is 1712 feet on Dartry mountain, making here, 
near the meridian of Bundoran, a horizontal difference of 1562 feet, 
or a real difference in the amount of the fault of more ; taking into 
account the amount gained by the dip, which, as at Lough Erne, is 
southward all through. This fact between Ashbrook and Dartry, on 
the upper surface of the limestone, affords a corroboration as to the 
amount of the fault, of the case, at Portinode and Shean "FTill, both on 
the millstone grit. 

In this particular fault, because it cuts through a formation, the 
beds of which are all parallel, there is provided at one side of it a du- 
plicate for every band of rock on the other, though those duplicates 
occur on levels far different ; and since there are in the district four 
distinct bands of the CarboniferouB formation, that is, millstone grit, 
limestone. Carboniferous Slate, and Old Eed Sandstone, so there are in 
the vicinity of the fault two millstone grits, two limestones, two Car- 
boniferouB Slates, and two Old Eed Sandstones ; but I need scarcely 
repeat that every duplicate band on the low, is also an equivalent of 
the corresponding band on the high, side. 

Although there is no geological fact in the west of Ireland more pal- 
pable than this, that the base of the millstone grit to the north of Lough 
Erne, near Pettigo, stands on a level 1000 feet lower than at Shean 
Hill, on the south of it, yet this fact seems altogether to have escaped 
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Mx. Griffith's observation. Had he noticed this feature, he would have 
been able to account in another way for limestone occurring on a low 
level at Ballyshannon, and high at Dartry mountain, without calling the 
first lower limestone, and the second upper ; thus making two bands 
where there is actually but one, and, filling up the intermediate space 
with an imaginary creation, a band of calp 1 700 feet thick, giving it a 
false position and a technical name. He would have seen that there is no 
more reason for those upper and lower limestones than there is for the 
millstone grit at Pettigo and that on Shean Hill being called lower and 
upper millstone grits. In both cases they are geological equivalents, 
or dislocated portions of the same groups of beds. 

It so happens in the vicinity of Bundoran that the two Carbonife- 
rous Slates, with the upper part of the Old B«d Sandstone between them, 
come in contact at the surface, partly by ordinary succession, and partly 
by juxtaposition (see Plate YI., Fig. 5). These three bands, in the po- 
sition in which they occur, appear to have suggested the origin of the 
calp, that is, two bands of black shale with a band of sandstone between 
them, as described at the quotation "No. 7, and shown on the explanatory 
sections on the large and small " Geological Maps." Be it remembered 
that those three bands do not occur in any vertical section. They are 
spread out over about two miles of ground. The two upper bands are 
in succession, as in aU other places. The eastern band of Carboniferous 
Slate is not another band, but the equivalent of the western, separated 
by dislocation. 

From these statements it will be seen that by my interpretation of 
the facts visible about Ballyshannon> and Bundoran, Mr. Griffith has 
mistaken the succession in the stronghold of his calp ; and, if my views 
be correct, the whole band of 1700 feet in thickness must vanish, and 
be distributed to other divisions of the formation. 

It mi^ht be supposed that nothing but the most undeniable testi- 
mony would be put forward as a basis for a new band or subdivision of 
a rock formation, and that when this band of Calp, which was not 
known in the world before, was stated to exist between two limestones, 
there ought to be a reference made to some place where such band might 
be seen in its natural position, with the limestone above and below it in 
direct contact, and in a section which could not be disputed. Such a 
sight is nowhere in Ireland to be found, — ^where there is lower lime- 
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stone, there is no upper in the "same section; where there is upper, 
there is no lower. There is no lithological mark in colour or texture 
by which the volume of the lower can be known from the upper. The 
fossils are the same in both. In fact, the two are similar in every 
respect, and were once joined and continuous in the same band, though 
now separated from each other in some localities by dislocation, to 
the amount of 1500 or 1800 feet in difference of level. 

If geologists who may hereafter examine this district should think 
my views correct, I need say no more about the calp, as this is the loca- 
lity in which the idea of its existence, as a geological subdivision of the 
Limestone originated, as stated in the quotation No. 7 ; and if it be not 
here, it is not anywhere. The sandstone at Bundoran I take to be the 
Old Eed, and the black slate, on both sides of it, the Carboniferous Slate 
in position, as I have described, and the geological place of all below the 
limestone.* 

The sandstones of the other calp districts of Ireland are not Old Eed 
Sandstone, but the sandstones of the Coal series. As, to show this, de- 
pends on arguments which constitute a different kind of proof from those 
just advanced of the truth of the views I take, I shaU, therefore, pro- 
ceed to notice them. 

To the west of Lough Erne a calp sandstone is shown on the ^' Map" 
in a band of irregular breadth, from Churchhill, by Derrygonnelly, to 



* Strangers reading this paper may ask, who is this that has written a paper 
against Mr. GrifS.th's views on the Geology of Ireland ? Some obscure individual 
against a man of European reputation! For the information of such, I shall state a 
few facts : — I spent nearly the whole of the business-part of my life in Mr. Griffith's 
employment. I engaged with him in the spring of 1814. He was then Mining En- 
gineer to the Dublin Society. The first work I did for him was to copy the manu- 
script and assist in making the map and sections of the Leinster coal district, his own 
first " Geological Essay," which was then preparing for the Dublin Society for pub- . 
lication. For eight years afterwards I accompanied him, a part of each year, in his 
geological excursions, surveying, drawing maps, and tracing rock boundaries, drawing 
diagrams, and making mining models for his lectures. We began, in 1816, a section 
across Ireland, beginning with the Moume mountains, and ending at the sea near 
SUgo. The heights were measured with barometers. He met with an accident, 
which disabled him, about the middle of this journey, and had to stop at Oastle- 
saunderson, and.I continued the section alone. In 1822, when he was appointed, by 
the Lord Lieutenant, CivU En^eer over the south of Ireland, I assisted — surveying^ 
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t<isl)ofiii, near Enniskillen. This is Old Bed Sandstone, the eqniydlenti 
and in exactly similar circumstances, with that at Bnndoran, being 
thrown np by dislocation, or the adjacent limestone let down, and the 
two put in juxtaposition with each other bjr a fault along the eastern 
border of the sandstone, which has an approximate parallelism with the 
adjacent shore (^Lough Erne. 

Knockninny, a high, insulated, limestone hill, on the west side of 
Upper Lough Erne, rests also on calp sandstone, which appears at its 
western base, as shown on the " Geolo^cal Map." This is probably ft 
contintiation of the DerrygonneUy band, and, Hke that, the equiralent of 
the Bundoran sandstone. 

Although these three sandstones are detached, the limestone which 
lies above them forms to the eye a continuous range of precipices, be- 
ginning at Knockninny, and proceeding by Ben Kaghlin, Florence Court, 
Belmore mountain, Ejiockmore, Shean, Dartrey, and Truskmore moun- 
tains, to Benbulben and the vicinity of Sligo. There is no mist^ing 
the limestone in this mountain group, for it may be traced by the eye 
for miles before the traveller in the precipitous cliflfe which abound along 
this line, almoi^ without interruption. The sandstones just alluded to, 
though detached from each other, being at a fixed distance below the 
limestone, the strata of both being parallel, their true relative position 
iaiso becomes known. 



estiiiiaiiiig, and marking out new lines of road, then completing some of them, and 
building the bridges ; and here the knowledge I had acquired of Geology wad important, 
enabling me, by following the strike and outcrop of the bed of rock, to discover many 
usefid quairies, in places covered with bog or drift, where they were not known be- 
fore. In 1830 I was transferred to the General Valuation of Ireland, then com- 
mencing. In this work I was every day on strange ground ; marked the kinds and 
dips of the rocks on the maps I was using ; and firom this to 1850 I visited every 
barony in the three northern provinces of Ireland ; I collected fossils in about 300 
localities ; I was at Bundoran, a place which is the subject of dispute in this paper, 
for several days. Mr. Griffith and I were there together one day. I showed him much 
of what I had previously observed ; but he had not time to see all. If experience be 
useful, Ihadthe best of it here, for I was as many days in it as he was hours; and so 
in most other places in the north. My opportuiiity there was good, and my attention 
unremitting. To the Geological Society of Dublin is now due the credit of raking 
up errors that might have gone on to posterity uncorrected, or even unnoticed, but 
for them. 
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PronL mucli experience and obseirotioni I have come to ih^ c(»iclu- 
Bion that there is but one great group of beds of lajnestone inlreland* 
There ^le intercalations in it below of thin beds of dxale jo^d thin bed? 
of limestone ija the passage from the underlying Carboni&rous filate 
into the Limestone mass ; and there axe intercalations of a similar kind 
m the posaage upwards from the Limestone into the Coal rooks in certain 
localities* But> as a general rule, I say, that in Ifonaghan, Cavani 
Leitrim^ and Sligo, in Clare, Kerry, and Cork, inTipperary, Kilkennyi 
and Queen's County, there is but one band of Limestone. 

The second district, m<arked on the '' Map'' as calp, has been called 
the Slievebeagh district. It is a band about eight miles wide, stretching 
in a south'^westem direction between Lough IN'eagh and Lough Erne, by 
Dungannon, Caledon, and Aughnacloy to Erookborough. On looking 
over a '^ General Geological Map of Great Britain and Ireland," it will be 
seen that this band is a continuation of the Carboniferous valley of tihe 
Forth and Clyde, in Scotland. A ^strict of graywaoke slate and grit 
bounds them on the south in both countries ; and, though there are 
some exceptions, mica slate is the prevailing rock on the north all the 
way from Aberdeen to Eallyshannon. 

This valley appears to have existed before the deposition of the Caxbo* 
niferous formation, and was a natural depression, in which that formation 
was deposited. The S. W. strike of the valley of the Clyde is fair across 
the channel to the county of Antrim, where the Coal rocks reappear, 
and, no doubt, are imder the Permian and chalk formations below the 
great basin of Lough I^eagh. They emerge again at Coal Island, in 
Tyrone, and are produced thence in the same direction to Brookborough^ 
filling up the hollow between Monaghan and Clogher. It would not 
require any great stretch of the imagination to follow this line to the black 
shales and sandstones of Slieve Eushen, near Swanlinbar, and the 
x^untry about Lough AUeU; called the Connaught Coal district, and to 
imagine them all at one time connected. Ko one will deny that the Coal 
districts of Great Britain — ^perhaps of Europe — ^were deposited at the 
same geological period, and imder the same conditions* 

On this accoimt I may here observe, that it appears to me inconsiBtent 
with geological reasoning to suppose that any such great wedge of calp 
as that described between Bundpran and Drumahaire oould have been 
deposited in one place, and no calp at all in another place, tiie two only 
a few miles distant, in an^ such general system of deposition. 



248 JOUBKAL OF THE GEOLOGICAL SOCIETr OF BUBLIir. 

From several considerationfl, I am of opinion that the Slievebeagh 
mountains, shown on the " Map" to represent calp, are of the Coal for- 
mation. The limestone at Monaghan dips north-west and at Clogher 
Bonth-east under them (see Plate IX., Fig. 6) ; thus showing that the 
shales, sandstones, and ironstones of the Slievebeagh district rest on 
limestone in the same way as the shales, sandstones, and ironstones of 
the Castlecomer district does, or as the Munster and Connaught Goal 
districts do, or, as apart of the same band does, the Coal Island district 
near Dungannon. 

Mr. Griffith says of this locality, at par. 9, that ** the district of the 
Slievebeagh mountains has long been considered to belong to the true 
Goal formation, and sanguine expectations have been entertained of the 
discovery of workable beds of coal ; but having ascertained that, in the 
order of succession, it forms a portion of the calp series, it appears very 
improbable that these expectations will be realized." Having a theory 
fixed in his mind that there must be a Lower and an Upper Limestone, 
with a band of calp between them, and finding in the Slievebeagh 
mountains that there is but one limestone, or that there is no Upper 
Limestone, he concludes, of course, consistently with his theory, that 
there was no coal which in position could only be foimd overlying that 
Upper Limestone. 

It will be seen by reference to his *' Report of the Tyrone Goal Dis- 
trict," in the Table of " Strata," at p. 16, that the first bed ofcoalis 211 
yards above the limestone at Drumglass, near Dungannon; and he shows, 
at p. 39, that in the immediate vicinity of Goal Island there are seven 
workable beds of coal, amounting to 34 feet in the aggregate thickness, 
and that all these beds are in 196 yards of thickness of the strata, from 
the lower bed of coal to the upper, or 407 yards from the limestone to 
the upper bed, including them all. 

At Dungannon Mr. Griffith has drawn a line across the country to 
the north-west, marking the eastern boimdary of the calp of the Slieve- 
beagh district On the east side of this line are limestones, shales, and 
sandstones ; on the west side of it are similar limestones, shales, and 
sandstones. Thus the rocks are the same on both sides of the line, and 
there is no reason why a boundary line should be made at this point, 
only that coal has been worked on the east side, and no coal yet disco- 
vered on the west. 

On this part of the subject it appears to me that the limestone at 
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Drumglass and the limestone at Monaghan are geological equivalents, 
and that the group of shales and sandstones which overlies the Drumglass 
limestone, and which contains the coal-beds, is the equivalent of the 
shales and sandstones of the Slievebeagh group, which may also contain 
coal. If there be 211 yards in thickness of shale and sandstone strata 
over the limestone in the Slievebeagh mountains, there should be as 
good a chance of getting the first or lowest bed of coal there as at Drum- 
glass. I never examined the country in detail with a view to determine 
this thickness, and am, therefore, not competent to say whether coal is 
likely to be found there or not ; but it depends on the thickness of the 
strata of this group existing above the limestone. 

In corroboration of this view, I will state that Colonel Portlock, in his 
" Geological Survey of Tyrone," &c., made a large collection of fossils. 
A part of the collection is deposited in the Museum of Irish Industry at 
Stephen' s-green. Among the plants are Stigmaria, Sigillaria, Lepido- 
dendron, &c., from the coal districts of BaUycastle and Coal Island. 
Specimens of Stigmaria, as good as any of those, are to be seen there, 
from the sandstone of Camteel, near Monaghan, eight miles to the south- 
west of Dungannon, in the middle of the country, coloured on the 
" Map" as calp. Colonel Portlock's survey appears to have ended before 
he got so far south as the Slievebeagh moimtains. However, in spite 
of the boundary line drawn at Dungannon, coal plants have been found 
at both sides of it alike. 

Mr. Griffith in his early life got imbued with a horror of the calp 
phantom, and in the reports he wrote on the subject of mining he 
warned proprietors to beware of trying for coal in the calp. In the 
Eeport of the Connaught Coal District, in a note at bottom of page 9, he 
says : — " Many fruitless trials have been made in search of coal in dif- 
ferent parts] of the calp country by ignorant miners, who mistook the 
black slate clay, with which it is interstratified, for the slate clay which 
forms a principal member in the coal series." 

When a theorist once takes a certain view of a subject in geology, and 
wishes to make out something new, every fact that appears to support 
that view is greedily adopted and enlisted into the service, while Ihe 
taxita which tell against it are rejected. Since the period of the disco- 
very of the calp sandstone at Bimdoran by Mr. Griffith, every insulated 
patch of sandstone in Ireland associated with black shale, which is not 
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(dearly below the bottom or above Hie top of the limestonei has be^a 
called calp sandstone. 

The two other calp districts alluded to, with this, comprise together 
between 1700 and 1800 square miles. ThiS| instead of a barren calp, 
may possLbly, at least a part of it, turn out to be a fertile coal district* J, 
fun not, however, so sanguine as to hope there may be coal in all tliis area ; 
ool the contrary, I know there is not; that a great part of it is the shale 
which forms the base of the Coal series, and has not sufficient thickuea^ 
ov^ Hie limest(me to come up to the coal-beds ; but, even if there were 
eoal in one-tenth of ^ area, see what an ^ect it would have on the 
prosperity of Ireland. A square mile of coal^ a yard thick, would yield 
Hbovi^ three millions of cubic yards. 

At all events, the Slievebeagh district, being the geological Gonti» 
jauation of the Glasgow valley, where thick and numerous beds of coal 
are worked, and those beds repeated in the small but rich colliery at 
Coal Island, in Tyrone, afford strong grounds to presume that there may 
][>e coal here, though not yet discovered. Whether or not, Mr. Griffith'^ 
opinion, as given above, and also at par. 9 of the quotations, emanating 
&om so high an authority, if allowed to go forward to posterity without 
being contradicted or corrected, would be so far mischievous that it 
would have the effect, in all future time, of preventing any proprietor 
or geologist from even examining the district with a view to discov^ 
coal. 

The Dublin calp district is the third in the list I have made ; but, 
before entering into details regarding this, I shall make a few observa' 
tions rekting to the black shales which are associated with the Carbo- 
niferous rocks. 

The Carboniferous Limestone of Ireland, in almost all places, has a 
blackish, shaly band immediately under it, which has been called Car* 
boniferous Slate. It has also a black shale over it, called millstone grit^ 
or the base of the coal shales. Those two black shales are different ii^ 
character, and require each a short description, because, in the DubHn 
district especially, both of them occasionally take an important part in 
the supposed calp. 

The lower shale, or Carbonifi^ous Slate, consists of alternate beds of 
black shale and dark-gray limestone, the shale prevailing towards the 
base, and the limestone prevailing upwards, where the shaly beds 



SXTBDIYISIOir OP THE CABB0KIffiH0T7S VOXMLAttOlg Of tBXLAlXD, 251 

become mere tbin partings between the limestone beds, and then dis- 
appear altogether, the rock becoming a pure limestone. The limestone 
beds of this group are generally of a dark-gray colour, composed often of 
pure limestone, and filled with stems of Encrinites and other fossils. 
This whole band is generally highly fossiliferous, having corals and shells 
both in the limestone and in the shale or mud beds. This group is well 
exposed about the Martello Tower at Portmamock, and tlience along the 
shore to Malahide ; also at Abbey Bay and Bundoran Bay, near Bally- 
shannon, as already noticed, and many other places. This description 
applies to the Carboniferous Slate almost everywhere. 

The upper shale, or that which overlies the limestone, is not like the 
lower. Of this band there are three different types : one in the south of 
Ireland, in Munster, and Leiuster; a second in the middle district, lying 
between Dublin and Galway, and a third in the north, in the province 
of Ulster. 

In the southern type the black shale lies directly and abruptly on 
the gray limestone, without any passage ftom one into the other. It is 
well seen at Old Leighlin, neetr Carlow ; at Abbeyleiic ; near Cashel and 
Eillenaule, in Tipperary ; at Kilfenora, in Clare ; at Ballybunnion, in 
Kerry ; at Poynes, in Limerick; and between Buttevant and Mallow> 
in Cork. 

The second type is to be seen about Dublin, where there is a series 
of beds of two kinds of rock, alternating with each othei>— one a black, 
impure, argillaceous limestone; the other a black shale, — ^those alterna- 
tions forming a passage from the gray, pure limestone into the coal shales 
above. This is well exhibited in the railway cutting between Inchicore 
and Hazelhatch, and also at Clontarf, both near Dublin ; it is seen in a 
quarry at Malahow, two miles south-west of the Naul, in the north of 
the county ; it is visible also, on the road side, one mile east of Balla, in 
the county of Mayo, where there is a similar passage £rom the limestone 
into the overlying coal shales of Slieve C<HTan, a millstone grit moun- 
tain. 

In the northern type thcnre are alternations of three kinds of rock,— 
limestone, shale, and sandstone, — and each of the three occurs both in 
tiie Old Red Sandst(me and in the limestone. There is a good section 
in the cutting of the canal at Benburb, six miles north-west of Armagh, 
where ilxere are three or four bands (^sandstone, and as many ei lime- 
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stone and shale, in the passage from the main body of the limestone 
upwards. 

In fossils there is a strongly marked difference between those two 
shales. In the lower group, or Carboniferous Slate, as said before, the 
thin beds of limestone are generally pure, and in both the limestone and 
the shale corals and shells are abundant, and of the kinds found in the 
limestone above ; whereas, in the upper passage, in the middle district 
of Ireland especially, the beds of limestone are black, argillaceous, and 
impure, and neither those beds nor the shales, with which they are asso- 
ciated, contain any fossils, so far as I know. Above the passage, how- 
ever, in the coal shales, fossils appear; but the fossil moUusca of those 
black mud beds are different £rom those that occur in the limestone. A 
few species of Posidonomya, of GK)niatites, and of certain Pectens, all 
with wonderfully thin shells, as if they had lived in fresh water, are the 
prevailing kinds, and they are not abundant, except in the beds a short 
way above the limestone. They are found in the black shales on the 
shore of Lough Shinny, near Skerries ; in the railway cutting at Bal- 
dongan, nearLusk; at Garristown, and at Walterstown, in Meath ; and 
they are very fine at Corry, at the north end of Lough Allen, where the 
Shannon comes into it ; also to the west of Inchiquin Lake, in Clare. I 
may add, that I never found a Posidonomya Beeheri, nor a Peeten papy- 
raceus in the Carboniferous Slate, though I searched that band well for 
fossils in above 150 localities in Ireland. 

Of the three foregoing types of the passage from the limestone into 
the upper or coal shale, that one about Dublin is that with which I have 
most to do at present, because the typical rock is one of the members of 
the supposed calp. 

It may be interesting to remark, that in England, at the passage from 
the limestone into the overlying coal rocks, there are three types corre- 
sponding to those in Ireland. In Derbyshire it is the same as in Kil- 
kenny; in Lancashire, the same as in Dublin and Meath ; and in the 
north of England and Scotland, the same as in Antrim, Tyrone, Mo- 
naghan, and Eermanagh. Those three types happen also, on both sides 
of the Irish Channel, to correspond in the general geological strike, and 
the rocks of Dublin are a continuation of the rocks of Lancashire, con- 
nected, too, by a link in the Isle of Man, all of the same type. These 
three EngUsh types are well described in Phillips's *' Geology of York;'* 
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and in the middle type he not only describes accurately the passage from 
the limestone into the overlying coal shales, but the country afforded 
him opportunities of giving actual measurements of the thicknesses of the 
alternating bands of shale and black limestone in several sections. Such 
opportunities, however, do not offer in Dublin, as the coimtry is low, 
flat, much broken up by faults, and covered with drift. 

With the Dublin district I begin by stating that there is a detached 
patch of the bottom of the coal shales at Kiltegan, about a mile north- 
wards from Clonmel. To the south and south-west of Fethard, at Bar- 
retstown and Gurrane, there are two of the same kind ; east of Cashel 
are two more of a similar kind ; then comes the Xillenaule coal district 
and the Castlecomer coal district. AU these belong to the Coal series, 
and rest directly upon gray limestone. I refer to them for the purpose 
of showing that, with the exception of the passage beds at the top of the 
limestone, the upper shales of Dublin are precisely similar in position, 
as they are in character, with those coal shales in the south ; and the 
shales in the counties of Kildare, Meath, andWestmeath, coloured on the 
*' Map" as calp, the same. 

Those detached patches in Tipperary bear evidence that denudation 
to a great amount took place over the face of the country, for, being next 
over the limestone, they are, of course, as just stated, belonging to the 
very bottom of the coal shales, the upper part having been carried away. 
In the north of the county of Dublin there is still a good thickness of 
those shales remaining — I should say, south of the JS'aul, 1100 or 1200 
feet — and ironstones and sandstones, similar to those at Xillenaule and 
Castlecomer acc6mpany them. At Ealrickard a gray sandstone was 
worked for the railway viaduct at Balbriggan. Sandstone occurs at 
Garristown; to the south-east of Slane is a band, coloured on the "Map" 
as calp sandstone, and another, similar, near Kavan, and many smaller 
ones, as may be seen by reference to the " Geological Map." 

While on this part of the subject I may mention that, when employed 
on public works in the south of Ireland, I opened dozens of quarries in 
the coal country about Abbeyfeale, to get sandstone for the bridges and 
retaining walls. I am well acquainted with their appearance. Some 
time ago I visited a sandstone quarry near Navan, opened for the use of a 
railway bridge at Eeauparc, and there, at a glance, recognised the litho- 
logical character of the quarries at Abbeyfeale : the same in colour, in 
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hardness^ in black shale partings^ and alternating beds — the same in 
everything. 

For those who may wish to see a clear distinction between those 
lower and upper shales there is a good opportunity near Malahide. The 
Carboniferous Slate is seen dipping under the gray limestone, and both 
in contact at the MarteUo Tower of Portmamock, proving it to be the 
band below the gray limestone of Dublin, which comes to'the surface 
in many places. From Portmamock to Malahide, on the sea-shore, is 
an excellent typical section of this band. 

The upper or millstone grit band is seen in the railway cutting near 
Malahide, at the second viaduct south of the town, adjoining the demesne. 
About forty yards to the north of this viaduct there is a fault, visible in 
the cutting, on the north side of which is gray, hard limestone; on the 
south, black, soft shale (now called Calp), belonging to the coal shales. 
From the angle of the slope of this fault the geologist wiU infer that 
the black rock slipped down from a higher level. Here an instructive 
comparison may be made between the Carboniferous Slate at Portmamock 
Martello Tower and the black shale at the viaduct. The rocks at this 
break are unconformable, for they dip nearly in opposite directions from 
the line of fracture. The Carboniferous Slate at the Tower contains beds of 
crystalline encnnital limestone, amounting in volume to about half the 
mass. The shale (Calp) at the viaduct has no limestone beds at all — 
not, I suppose, an ounce in a thousand tons of the mass. The contrast in 
fossils is this, that out of the 1050 species, exclusive of plants, got in the 
Carboniferous formations, the Carboniferous Slate contains nearly all the 
shells and corals found fossQ in the limestone ; while the shales above 
contain only from 3 to 4 per cent, of the entire number of the shells, and 
none at all of the corals. 

I have just said that the coal shales contain about 3 or 4 per cent, 
of the fossils common to the limestone. This makes a pretty large 
number. I stated before, that there were but very few species common 
to the two. To explain this apparent discrepancy I will state, that in 
a ravine at Cahemanalt, two miles north-east of Keadue, in Eoscommon, 
and about 150 feet above a bed of coal, I found a bed of black, calca- 
reous shaly rock, about three feet thick, and in it I got a bag of fossils. 
These were examined by Mr. M'Coy, and he stated that out of 35 species 
obtained, 26 were common to the moimtain limestone, and 9 either 
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peculiar to the coal shales or new. I would enumerate them here ; but 
my paper is getting long, and I may make them the subject of a fdture 
communication to this Society. 

While on this point, I wiU further add, that those fossils found high 
up in the coal rocks, and the fossils before enumerated, found below in 
the Old Bed Sandstone, which are in both cases common with those of 
the middle part (the limestone), show two strong links, made by nature, 
connecting the coal rocks, the limestone, and the Old Bed Sandstone 
with one another into one formation inseparably, and putting them in 
the position in which they were placed by geologists about the year 
1835. 

If the rock called Calp of the Dublin district were a band made up of 
shale and sandstone, between two limestones, as represented in quotation 
"No. 4, the Upper Limestone might be expected to appear in some part 
of this extensive district overlying the Calp band; but no limestone 
exists over this peculiar black shale anywhere in Dublin, Meath, or 
Westmeath. I have no doubt whatever that this whole district, coloured 
on the " Map" as calp, is of the Coal series. Every variety of sandstone, 
ironstone, shale, and fossil to be met with in it is identical with a variety 
to be seen in some or all of the coal-fields of Leinster, Munster, and Con- 
naught. 

The fourth Calp district shown on the '* Map" is in the county of Gkil- 
way. A straight line fromEanagher to Monivea would pass nearly through 
the middle of it This district occupies nearly 500 square miles. It is, 
like Dublin, low and flat, and mostly covered with drift. The substra- 
tum of the soil is formed mostly of strong clayey gravel, with pebbles 
of limestone. There is much bog, which lies on similar drifts in this 
district. Like that near Dublin, there is no section anywhere showing 
that any limestone overlies the black shale. In Galway it is the same 
as in Dublin — ^the base of the Coal series. 

The question may naturally be asked here, — ^Is there any chance of 
finding coal in Galway ? No one can answer this. While the Calp held its 
sway in the country, this idea could not be entertained ; but if this myth 
should give way, men would begin to think about it. We find in Tip- 
perary, about Fethard and Cashel, detached patches of the base of the 
coal shales, left on hills or on high grounds, where the limestone attains 
a good elevation, and it appears that on those high grounds denudation 
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has swept away the greater part of those shales, but not the whole, as 
the Killenaule coal district, on high ground, still remains to testify. The 
land of the black shale in Gkdway is for the greater part in a low posi- 
tion, and now covered over with bog. It may have had more shelter 
or a greater depth of sea over it at the time the denuding agency was in 
operation, which would leave it less exposed to the action of that agency 
than the hills about Cashel, and, therefore, a chance that a considerable 
thickness of the strata may remain untouched, — ^thus affording grounds 
to suppose that coal may be found in Galway, in a low country at least, 
as well as at Killenaule on a high one. 

I have thus noticed the four principal Calp districts, and shown, 
according to my interpretation, how they ought to be apportioned on the 
" Geological Map," or at least an approximation to it. 

In addition to the objections already urged, it may be stated that 
there are many clear and satisfactory sections across the whole of the 
limestone in Ireland, from the Old Bed Sandstone at its base to the coal 
shales above it, in which there is no trace of calp. I shall enumerate a 
few of the localities where those sections occur. 

1. In the county of Clare, on the parallel of Corofin, the Old Ked 
Sandstone occurs on the west side of theDerrybrian mountains; proceeding 
westwards from those mountains, the limestone is surmounted by the 
coal shales near Corofin. Here the succession is dear, the dip constant 
to the west, and the rock visible, indeed quite bare of drift in most part 
of the section, and there is no calp. 

2. A similar section occurs near Ennis, some miles farther south, in 
which there is no calp. 

3. In Limerick, from the Old Bed Sandstone at Knockaderry, to the 
coal shales near Ardagh, there is no calp. In this part there appears 
on the " Geological Map" a narrow band of calp ; but there is no sand- 
stone in it, which is the main feature of the Calp district at Bundoran, 
as well as at Slievebeagh. This band vanishes on the " Map" towards 
Charleville. 

4. In Kerry, from the Old Eed Sandstone near the Causeway, by 
Lixnaw, to the coal shales on the south-east, at Crotto, there is no calp. 

5. There is no calp near Tralee in the section from the Old Eed Sand- 
stone of Slievemish at Eallyseedy, across the limestone to the millstone 
grit, or rather the coal shales, near Oakpark. 
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6. In Cork, from the Old Bed, at the south-west end of the Galtees, 
near Buttevant, to the coal shales near Mallow, there is no calp. 

7. In Tipperary, in a section from the Old Bed at Cahir to the mill- 
stone grit near Cashel, none. 

8. In Wexford, though the coal shales do not appear at Hook Head, 
there is reason to believe that the limestone is visible, at least to very 
near its whole thickness. There is not any calp in the middle of it, 
that is, if calp consists of black shale and sandstone of the type ima- 
gined at Bundoran. 

9. At Carlow, as stated by Mr. Griffith, at quotation No. 11, where 
there is a good section, the calp is wanting. In the Greological 
Survey, on the "Map" of Carlow, a thin band is shown as calp; but 
then it must be the black Carlow limestone flags, got a mile from the 
town, that are turned into calp. This band is one of the varieties 
of the limestone of which I mean to speak in the latter end of this 
paper. 

10. From the Old Bed Sandstone near Mountrath, in the Queen^s 
County, to the coal shales at Ballyroan, there is no calp in the section. 

Mr. Griffith himself may remember a time when he considered the 
shore all the way from Portmamock to Malahide, in the county of Dublin, 
to have belonged to his calp. Such was the case when the " Synopsis 
of the Fossils of the Carboniferous Limestone of Ireland" was written 
by Mr. M*Coy ; and it was a difference of opinion on this point that 
caused the localities of the fossils to be omitted in the printing of that 
work. He afterwards became convinced that that opinion was not te- 
nable, and he put the Malahide shore into his Carboniferous Slate. I 
merely mention this to show that there did not from the beginning ap- 
pear to be any certain marks by which the calp could be identifled. The 
black shales below of the Carboniferous Slate were frequently confounded 
with the black shales above the limestone, and the sandstones below, of 
the Old Bed, and the sandstones above, of the Coal series, when found in 
insulated patches, were ofben confounded with one another, and all those 
confounded shales and sandstones got the name of Calp. 

Besides the four great Calp districts, there are some smaller ones shown 
on the " Map'* of Ireland; but those are founded on the occurrence of some 
of the kinds of limestone, than which, perhaps, there is no rock which 
presents a greater variety of lithological character. In colour it is gray, 
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of eveiy shade, from nearly black to nearly white ; it is sometimes quite 
black ; it is blue, red, brown, mottled on a red or brown ground, with 
black spots; on a gray ground with large black or white spots, 
those spots sometimes hard at the edges, and sometimes softened. In 
grain it is very compact, with a conchoidal fracture. It is arenaceous, 
siliceous, argillaceous, splintery, crystalline. There are three or four 
varieties of grain and colour in one quarry at MerHn Park, near Gulway. 

I was at intervals, for many years, employed by Mr. Griffith at the 
" Geological Map." The Calp was always a special object of inquiry. 
About the middle of the limestone close search was made for a little 
black shale, or a few layers of flint, or a few beds of black or dull 
earthy limestone, which ought, according to the fixed notion, to be 
found thereabouts. Any little change of lithological character from the 
usual light gray type was welcome, and made a foundation for the band 
of Calp. In this way all the narrow bands were determined upon* 

I shall consider one or two of those bands as examples : — say, flrst, that 
at the thin end of the great calp wedge already mentioned, a mile south 
of Drumahaire, in Leitrim. It proceeds from this place and passes im- 
mediately to the south of Markree Observatory; then gets very narrow 
at Killoran church, and continues on to the west of Tobercuiry ; from 
this place it turns eastward, by CarrowOkin, to Gorteen, and ends in a 
pretty broad expanse about Battlefield, to the west of Keshcorran 
mountain. I believe that in this whole dark-coloured band there is 
nothing but solid beds of limestone, and they are visible in it where the 
rock is not covered with drift, which is generally the case. Advantage 
appears to have been taken of the low situation and the covering of drift 
to introduce the Calp band along here, to give colour to the theory. The 
sandstone, which is so thick at Bundoran, is wholly absent, and the re- 
presentation of the whole band here, fifty miles in length, as it appears 
on the '' Map," is I believe a geological romance. 

There is a band of Calp shown surrounding Slievecorran, to the 
east of Castlebar, which has a ramification to the east of Hollymount, 
and thence towards Mountbellew Bridge. This is another case founded 
upon change of lithological character in the limestone. But I need 
not further particularize those bands. If the Calp be not at Bundoran, 
as I said before, it is not anywhere, and all those small bands shown 
upon the ''Map" must be swept away. 
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I have stated that there is a great variatioii in the lithological cha- 
racter of different parts of the Carboniferous Limestone. In the north 
of Ireland, about Cookstown and Stewartstown, and in the country on 
to Clogher, it is, perhaps, not more than firom 100 to 200 feet thick. At 
Blackhead, in the county of Clare, immediately south of Galway Bay, 
there is a well developed and undisturbed section. Here there is about 
1200 feet in thickness of it over water, and some more, buried in Galway 
Bay, not visible. 

The general colour of the mass of the limestone is gray ; toward? 
the base it is dark-coloured ; towards the top it is of a light-smoke gray. 
It may be of interest to notice some of the variations of character, and 
in doing so I shall take them in geographical order, beginning at DubHn, 
and proceed thence to the north, west, and south. 

The county of Dublin is much broken up by faults, and it is impos- 
sible to trace the continuity of any band of rock for any considerable 
distance. One of those faults is visible in the railway cutting at If ala- 
hide, between the two bridges next the town. {This fault has been 
already described. A similar fault occurs at Kennon Bridge, near 
Blanchardstown, in the cutting of the Eoyal Canal ; but I need not enu- 
merate more of them. 

1. By means of those faults a certain band of light gray limestone 
comes to the surface in many detached places. In this the beds are 
thick and massive, and the stratification obscure. It is at Howth, Ba- 
heny, Coolock, St. Doulough's, Portmamock Church, Carrick Kill, be- 
hind Malahide Castle, atFeltrimHill, dogran, Cappagh, in the cutting 
of the Boyal Canal near Blanchardstown, at Castleknock, Woodlands, 
Hermitage, Curkeen, Milverton, Salmon, Oldtown, the Naul, and other 
places. The country genersdly between those quarries or hills of pure 
light gray limestone is covered by black shale, of which, in describing 
the upper shale connected with the limestone, I have spoken already. 

2. Another type is seen in the dark gray and rather ai^illaceoiis 
thick beds, with partings of black shale, on the sea-shore near Malahide 
and at Swords. This is near the base, and associated with the Carbo* 
niferous Slate. 

8. The dark gray, compact, close-grained limestone of Adogh, near 
Hazelhatch, in Kildare, which is brought to Dublin to be burned, is a 
third type. 
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4. The light gray fossiliferoiis limestone at Millecent, near Sallins, 
in Kildare. This is much humed for lime in Dnhlin also. It is re- 
markable for the abundance of fossils, and particularly of Eenestella, it 
yields. It might be called the Fenestella limestone. 

5. The limestone at Ardbraccan, in the County of Meath ; altoge- 
ther a crystalline gray mass, composed apparently of fragments of En- 
crinites. This type may be seen in the front of the Royal DubUn So* 
ciety House, Kildare-street, Dublin, and it appears remarkable when 
viewed with a magnifier. 

6. The red limestone at Castle Espie, near Comber, in the county of 
Down, is of another type. This band is low down in the Old Red Sand- 
stone, but of course is a band of Carboniferous Limestone, since the Old 
Red itself in Ireland is a division of the Carboniferous formation ,• and 
to back this, the limestone contains some of the peculiar fossils. 

7. At Armagh is a mottled marble, with a ground of brownish-red, 
with dark brown spots softened round the edges. 

8. At Armagh there is also a brownish-gray marble, mottled with 
black spots. 

The limestone of Armagh generally is of a yellowish-gray colour, 
with a tint of pink through it; and this colour prevails also about Cooks- 
town, in Tyrone. 

9. In the vicinity of Cookstown there is a peculiarity worthy of 
notice. The whole of the limestone at this place and on to Dungannon 
and Clogher, is much thinner than in the South of Ireland, as stated 
before. The old red sandstone near Cookstown contains thin bands of 
limestone, and the gray Hmestone in the country southwards, contains 
thin bands of whitish sandstone, as seen at the Rock quarries near 
Pomeroy, at Donaghrisk, and other places. 

10. At Killymeal, near Dungannon, the limestone is of a duU dark 
gray colour, and argillaceous. The fossil shells it yields are generally 
of a pure white colour, and very perfect. It is one of the best loca- 
lities in Ireland for getting Eenestella and other delicately marked corals. 

11. At Monaghan the colour of the limestone is of light gray, and it 
is very siliceous. The Court-house stands on a band of this. 

12. At Colooney, near Sligo, is a limestone nearly black; it is very 
fine-grained, compact, and has a conchoidal fracture. It appears as if 
it would yield a good hydraulic lime, or give a good polish as a marble. 
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18. There is a black oolitic limestone at Crosspatrick^ near Killala, 
in Mayo. The old Abbey at Moyne is built of it. 

14. There is black marble at Westport. 

15. A very light gray oolitic limestone occurs in thin beds at Balla, 
in Mayo, near the top of the limestone, being covered there by the Coal 
series of Slievecorran : the thin flags of this limestone give a ringing 
metallic sound when struck with a hammer. 

16. Dark gray marble, nearly black, with a few small white spots, 
is at Angliham, near Galway. Some slabs are got here with a black 
ground, having white corals (Syringopora) in radiating lines, which 
make a very pretty appearance when polished. 

17. There is a gray marble at Merlin Park, near Galway, exactly 
similar to that called the half-moon beds at Eaheendoran, near Carlow. 

18. There is a light gray oolitic limestone at Toberory, near Tulsk in 
Eoscommon, differing from the gray oolite at Balla in Mayo, in having 
thicker beds. This oolite contains the usual fossils of the limestone. 

19. A grey oolite occurs at Edenderry, in the King's County, which 
is very massive, and in the quarries assumes a columnar aspect. A 
similar grey oolite is at Donaghmore, near Eathdowney, Queen's County. 
It is also at Doon, and at EushhaU, both in the neighbourhood of £or- 
ris-in-Ossory; but in those two latter localities it occurs in ordinaiybeds 
— ^the massive columnar appearance is wanting. 

20. A light gray, thick-bedded, brittle limestone occurs at Moore, 
near Ballinasloe in Eoscommon, almost composed of a minute coral 
like Stromatopora, which I think is undescribed. I distinguished this 
by the name of the Stromatopora limestone, and it occurs in many places 
in Ireland. 

21. A brownish-red marble, mixed with gray spots, occurs at Bally- 
mahon, in Westmeath. 

22. At Clonmacnois, King's County, the marble has a gray ground 
with small white spots, the whole being a mass of Encrinite stems. 
Marble exactly similar in appearance and colour is got at Palliskenry 
in Limerick, and at Carrigaline in Cork. 

23. At Clonony, near Eerbane, the marble is yellowish-brown, mot- 
tled with large gray brecciated spots, and mixed with small gray spots, 
fragments of Encrinites. Another variety at Clonony lias a ground mot- 
tled gray and white, with large brecciated brown spots. 

Vol. VIL 2 G 
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24. At Castletown, in Lower OrmondyTipperary, is a marble mottled 
red and white ; and one something similar occurs at Xillamej, in which 
the red and white occur in stripes. The latter in a cross section resem- 
Ides a fre^-KSut slice of bacon. 

25. A gray limestone occurs near Borrisokane in Tipperaiy, which, 
when struck, yields a metallic sound. A large piece gives out a deep 
tone, and a smaU piece a high note ; a musical instrument might be 
made out of this. A siinilar limestone occurs in many other plaoes. 

26. Light gray limestone, with nodules and layers of chert, occurs 
near Abbeyleix, Queen's County, and generally round the Coal series of 
Castlecomer. Of this character are the upper beds of the limestone near 
the passage into the coal shales almost everywhere they occur along 
this junction. 

27. The black marble near Kilkenny has white marks of fossils, 
Ehynconella, Cyathophyllum, &c 

28. Anol^r variety at Kilkenny is black, with a few large white 
crescents. The workmen oall this band the half-moon beds. The white 
crescent is a section of a Productus filled inside with calcareous spar. 

29. To the west of the river Barrow, near Bagenalstown, in the 
railway cutting, there is black shale, interstratifLed with beds of en- 
crinital crystaUine limestone. This type is common near liie bottom of 
the limestone. It is similar on the shore near Malahide ; but this type 
must not be confounded with the passage above from the limestone 
into the coal rocks (the Calp of Dublin), the black limestene of which 
has neither crystal nor Encrinite. 

30. At Bagenalstown, in the street, the Hmestone quarried for 
building is a dolomite nearly black. 

31. At Limerick there is very black marble, with a few pure white 
spots. At DoneraHe, a band exactly similar in appearance occurs. 
Black marble is also got at Tralee. 

32. At PaUiskemy, in Limerick, there is a reddish-brown marble, 
with small white spots, remains of Encrinites, in calcareous spar. 

33. At Ballymacelligot, near Tralee, a hard, brittle, flinty slate is 
found, of peculiar type. It is quarried for repairing the roads. 

34. At Churchtown, in Cork, the ground of the marble is brownish- 
red, of various shades, mottled with large, white, brecciated spots, and 
sprinkled with smaU ones. Here also is a gray marble, with large 
white brecciated spots. 
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35. At Mitchelstown is a marble with a black ground, and large 
white brecciated spots. 

36. At Cork there is a marble having a red gronnd, with large white 
spots. Here also is another, mottled gray and white. 

37. At Monkstown, near Cork, the marble has a brown ground, 
mottled with gray and white spots. 

Dolomite, a variety of limestone, is only a condition of it induced 
by metamorphio action. It can scarcely be ranked among the va- 
rieties, for every part of the limestone has been alike affected by 
it In the bottom, the calciferous slate on the shore immediately 
west of the pier at Howth is changed into a dolomitic condition. At 
the top, the limestone at the summit of Belmore mountain, in Eerma- 
nagh, is a Dolomite. The general colour of it is a yellowish-brown, 
but it varies. At Bagenalstown in Carlow it is quite black. It is 
extensive about Ballyshannon, in the vicinity of the hill of mica slate, 
which appears to have been protruded through the Hmestone there. It 
is usually found in connexion with, or in the vicinity of, great faults in 
the strata, and sometimes it is the matter which fills up a dyke. A case 
of this latter kind is observed on the shore, about a fiirlong north of the 
Martello Tower at Portmamock, in the county of Dublin, where a dis- 
tinct vertical dyke of this substance is protruded through ordinary lime- 
stone strata. Another appears at Dangan, on the shore a mile north of 
Bush, in this county also. 

I have now brought my subject to a conclusion, and wiU only fur- 
ther say, that to Mr. Griffith we owe much. If another man had been 
employed in the public capacity that he filled in this country, we proba- 
bly never would have the "Geological Map" of Ireland now before us ; 
and though it has some faults to be corrected, yet it exists a monument 
of a great love for his favourite pursuit, joined to a good opportunity of 
carrying it into effect; and though I differ with him on the subject of 
this paper, we know that the education of men, and the means by which 
they attain their knowledge, are so very different that it is impossible 
they could all think alike. 

On the Calp as a geological subdivision, or band of rock, I have not 
any of the writings of Professor Sedgwick or Sir Henry de la Beche, 
to quote in corroboration of my views, as I had when treating of the 
Devonian System, or the Old Bed Sandstone of Herefordshire. The Calp 
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has been written upon only by Mr. Griffith, and no views but his are 
yet published on the subject. There are, however, a few sentences in 
Professor Sedgwick's Introduction, already mentioned, which are so ap- 
plicable to the present case that I shall quote them. He says : — 

" In the progress of a rapidly advancing science, a great and good 
"Workman may make a great mistake ; and if that mistake be largely 
adopted under the sanction of his name, so much the worse for himself. 
A bold generalization, ratified by a technical name, may have the pro- 
mise of some endurance ; for men hate to be dangling in doubt, and one 
who offers to the inquiring mind an apparent resting-place is sure of 
immediate favour. When a man has accepted a technical name, he never 
readily submits to the humiliation of parting with it ; and he will often 
cling to names with more tenacity than he clings to principles, which 
he never, perhaps, examined for himself, or, it maybe, never thoroughly 
comprehended. 

" The truths of nature, however, are not things mutable, and depen- 
dent on popular voice ; they are eternal. Physical mistakes, whether 
of classification and nomenclature, or of a false induction from facts im- 
perfectly observed, may last their day, but that day cannot be long 
while the spirit of inquiry is alive among mankind, and they are awake 
to the power and sanctity of philosophic truth. 

" The higher the authority from which an error is promulgated, the 
greater is the danger to science. If I differ from a fellow-labourer, the 
greatest respect I can pay him is to tell him, plainly and honestly, 
where I differ from him, and it is no mark of respect to merge plain 
truth in mealy-mouthed words of stupid and unmeaning courtesy." 

With these views, though I undertook the task of writing this paper 
with reluctance, I thought it a duty to put forward the views I enter- 
tain on the subject of it ; to record the convictions resulting from an 
amount of experience that falls to the lot of few ; and to try to get cor- 
rected what I beHeve to be an error, by laying before this Society my 
reasons for that belief. 
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EXPLANATION OF PLATE Vm. 

Pig. I, a, & strong conglomerate at Sybil Head, about 60 feet thick; 
the base of the Carboniferoiis formation dipping N. "W. 60° into the 
Atlantic, and lying unconformably on the ends of the brownstone 
strata from atoh, 

gy my », hy iy supposod the original surface of the land. 

my n, Oy py B fossilifcrous band of rock. 

"hy hy a supposed line of fault or slip. 

Cy hy a greenstone protrusion at Clogher Head. 

5, hy the white part a fossiliferous baud at Ferriter's Cove, sup- 
posed to have slipped down from the position m, «, on the line hy k, 
and to be the equivalent of OyPyOyd: a similar fossiliferous band at 
Doonquin Old Church ; each band a part of the original m, py o, n. 
See pp. 15, 16. 

At d the lithograph is defective : the white between d and the line 
fly should be shown as grit and slate, the same as between d and e. 
Pig. 2. A, B, represents the Old Bed Sandstone conglomerate ; over it 
is the Old Bed Sandstone, shown as dotted ; next the Limestone, 
white; and lastly, the Coal Eocks, shaded with close horizontal 
lines. , 



a, Graaite. 

hy Stratified quartz rock. 
Cy Mica slate. 

dy Primary crystalline lime- 
stone. 
e, Greenstone. 
/, Amorphous quartz rock. 



^y Gray clay slate. 

hy Gray grit. 

iy Eed clay slate. 

hy Green grit. 

Iy Green chloritic slate. 

w, Brownstone. 



This plate is illustrative of a paper entitled " Researches among 
the Paleozoic Rocks of Ireland," by Mr. Kelly, for which see p. 116 of 
this volume. 
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EXPLANATION OF PLATE IX.* 

Fig. 1. Sketch on the shore at Bundoran, at low water : h, e, d, a ra- 
vine ; e, e, a, vertical faulty having the dotted part d, Old Red Sand- 
stone, on one side of it ; the shaded part b, Carboniferous Slate, with 
fossils, on the other. 

Fig. 2. Sketch of section at Kildonej, near Ballyshannon : the dotted 
part Old Eed Sandstone, the other part limestone ,* h, d, a vertical fault 
between them, which brings the two rocks into juxtaposition at the 
surface. 

Fig. 3. Sketch of section on the shore at Cultra, four miles N. E. of 
Belfast : from ato h red sandstone ; £rom hix) o gray and black shale, 
containing scales of Holoptychius and Paleoniscus, with Modiola, and 
others ,* c, d, red sandstone ; d, e, yellow magnesian limestone ; e, f, 
red sandstone ; /, g, thin beds of bluish-gray limestone and red sand- 
stone alternating ; p, h, red sandstone. At c, d, e, f, p, whin dykes, 
generally vertical. 

Fig. 4. Sketch section from Shean Kill, on the south, across a part of 
Lough Erne to Portinode, on the north : A, a, bands of millstone grit 
on the different sides of the fault e, f, and geological equivalents ; 
B, h, limestone groups, and equivalents also ; C, c, Carboniferous Slate, 
same ; D, d, Old Eed Sandstone, same ; p, a talus of debris at base of 
cliff adjoining the fault ; h, a part of Lough Erne. 

Fig. 5, Sketch section near Bundoran, looking N. W. : a, band of mill- 
stone grit ; h, limestone in Dartry mountain ; c, Carboniferous slate, 
which lies in conformable succession on d, the upper part of the Old 
Bed Sandstone, which here, as in most other places, is yellowish ; e, 
Carboniferous Slate, separated £rom dhj & fault ; /, limestone at Fin- 
ner Point, the junction with e, not clear, being covered with sand. 

Fig. 6. Sketch section through the Slievebeagh mountains, £rom Mo- 
nagh to near Clogher, looking westward : a, h, sandstones and shales 
of the Coal series alternating ; e, Carboniferous Limestone ; d, Car- 
boniferous Slate ; e, Old Red Sandstone ; /, Graywacke, or gray clay- 
slate and grit alternating ; p, brown grit, with red and purple shales 
alternating, the grits resembling those near Ferriter's Cove, Dingle. 

* The references to Plato YI., in pages 238, 239, 243, and 244, should have been 
to Plate IX. 
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WEDNESDAY EVENING, APBIL 8, 1867. 

D. M^Cajjslaitd, Esq., in the Chair. 
Db. R Gkiffith read the following — 

KOTES EXPLANATOBY OF THE SUBDIYISIONS OF THE CABBONIFEBOUS SYSTEM, 
AS LAID DOWN ON HIS LABGE '^GEOLOOICAL MAP OF ISELAND/' AND 
EXEMPLIFIED IN THE SECTIONS ENGEAYED ON THE MAJLGIN OF THAT MAP, 
AS ALSO IN OTHEES EXHIBITED AT SEYEBAL MEETINOS OF THE BBITISH 
ASSOCIATION FOB THE ADYANCEMENT OF SCIENCE, DUBINO THE LAST 
TWENTY YEABS. 

In the infancy of the science of G^eology geologists were in the habit of 
grouping rocks which presented some character or characters which were 
common to £dl the members of a general system. Thus my lamented 
friend, Greenough, in the first edition of his " Geological Map of Eng- 
land," coloured the entire Carboniferous System of England with a light 
shade of black ; but as carefril and minute observation extended, he found 
it necessary to subdivide the system into four members, namely, Lower 
Limestone, Upper Limestone, Millstone Grit, and Coal. 

A similar process gradually took place in the colouring of my "Greo- 
logical Map of Lreland," the first outline of which was exhibited by me 
in the year 1813 ; and these gradual changes have not been confined to 
the Carboniferous, but extended gradually to the older sedimentary as 
well as the igneous rocks, each being introduced so as to correspond with 
the development of geological science, much exertion having been made 
by me to keep pace with modem discoveries and views, and with subdi- 
visions based as well on stratigraphical as on palseontological data ; and 
although in some localities the accuracy of the lines of division adopted by 
me, particularly those between the Old Eed Sandstone and the Yellow 
Sandstone in the north, and between the Silurian and the Old Eed Sand- 
stone in the counties of Cork and Kerry, may be liable to further consi- 
deration, and perhaps may still admit of modifications in doubtM cases, 
I have yet the satisfaction of believing that the last edition of my 
" Geological Map" corresponds with the views generally entertained by 
our most accomplished and experienced practical geologists. 
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This short history of my geological proceedings is made at the present 
time in consequence of the paper read by Mr. John Kelly at the meet- 
ings of the Society for the months of January and March, in which he 
endeavours to impugn the accuracy of the subdivision of the Carbonife- 
rous System of Ireland which has been adopted by me for upwards of 
twenty years. 

Previously to that period, in conformity with the principle adopted 
by Mr. Greenough and others, the Carboniferous System of Ireland was 
represented on my " Geological Map" by two colours, — blue and black, — 
the first representing the limestone, and the black the Coal series ; but 
during the progress of my geological observations, made as opportunity 
offered in every part of the country, I found that, although my original 
views were correct in the gross, they were liable to objection in detail, 
inasmuch as many localities, represented by the blue colour as limestone, 
rarely contained any calcareous rocks sufficiently pure to produce caustic 
lime when burned, which is the agricultural test of Hmestone ; and, as 
several landed proprietors complained of my want of accuracy in this 
respect, I determined to subdivide the System, so as to distinguish the 
shales and sandstones where each occur; and I have in consequence in- 
troduced the Yellow Sandstone and Carboniferous Slate, forming the 
lowest members of the series, and the Calp, which is interposed between 
the Lower and Upper Limestone. 

In the paper just alluded to Mr. Kelly gives it as his opinion, that 
the Carboniferous Limestone of Ireland consists of one uninterrupted 
accumulation of limestone beds, interposed between the Carboniferous 
Slate at the base and tl^ Millstone Grit at the top, and that my subdi- 
visions of the Limestone' series into three, viz., the Upper and Lower 
Limestone, with an intermediate series, consisting of dark-gray shale, 
impure limestone, and occasionally sandstone, called Calp, is erroneous; and 
that no such middle term exists in Ireland or elsewhere. This is a bold 
assertion ; but by reference to plans and sections, careftdly made, I have 
no doubt of being able to prove that Mr. Kelly is in error, and that my 
views, as shown in the last edition of my large " Geological Map of Ire- 
land," are correct. 

This triple division of the Carboniferous Limestone was first published 
by me at the meeting of the British Association for the Advancement of 
Science, held at Liverpool, in the year 1837 ; and an abstract of my 
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paper on the subject is contamed in the proceedings of the Geological 
Section C, page 88, of that year, to which I beg to refer. I have for- 
tunately preserved the section* exhibited at the meetiiig, which shows 
tiiie grounds on which my subdivisions of the Carboniferous System, as 
regards Ireland, were based. 

This section exhibits the geological structure of the Carboniferous 
System for a distance of fifby miles, in an east and west direction, com- 
mencing in the Silurian strata near Butler's Bridge, in the county of 
Cavan, and extending westward by Belturbet to Slieve Eushen moun- 
tain, crossing Cuilcagh mountain, the valley of the Shannon, Lackagh, 
and Benbo mountains, and terminating on the sea-shore at the western 
base of Benbulben mountain. 

In the neighbourhood of Butler's Bridge the Silurian strata are 
covered unconformably by strata of yellow sandstone, which are succeeded 
by a band of Carboniferous Slate, and afterwards by the Lower Limestone, 
which near Drummany Lough, two miles west of Belturbet, is succeeded 
by alternating beds of shale and impure limestone of the Calp series, 
together with gray and occasionally reddish sandstone. These strata 
extend westward from Drummany Lough, by Ballyconnell, to the base of 
Slieve Eushen, for a distance of about four miles, where they are succeeded 
by the gray splintery limestone (Upper Limestone) of Slieve Eushen, 
which in this locality is upwards of 400 feet in thickness. This lime- 
stone is capped on the summit of tiie moimtain by sandstone belonging 
to the Millstone Grit series; descending to the westward, we lose the 
Millstone Grit, and the Upper Limestone appears again at the surface in 
the line of section,* and further west we find the calp and shale cropping 
out from beneath it, and forming the valley of Swanlinbar, which is alto- 
gether composed of the Calp series ; from whence it extends northward 
to Florence-court, where it terminates, oud the subjacent Lower Lime- 
stone commences, and continues to Enniskillen. In a south-western 
direction from Swanlinbar the Calp extends to Ballinamore, in the county 
of Leitrim, where we again find the Lower Limestone cropping out from 
beneath it. 

Here let us pause to consider the result of what has been shown. 

* For a portion of the section alluded to above, as well as for others referred to in the 
following observations, see Plate X. 

Vol. VII. 2H 
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We find that to the east of Slieve Eushen the Calp series rests on the 
Lower Limestone at Dmmmany, and is covered by the Upper Limestone 
at Ballyconnell ; agaLn, in a north and south direction, at right angles to 
the section, we find that the Lower Limestone, extending southward 
from Enniskillen, is covered by calp and shale near Florence-court, from 
whence it continues, in a southward direction, to BaUinamore, where it 
rests on the Lower Limestone of the valley of Leitrim. In fact, the 
Upper Limestone of Slieve Rushen is entirely surrounded by the Calp 
series, which is itself surrounded by subjacent Lower Limestone, for a 
circumference of thirty-six miles : and thus in this case we have a suc- 
cession of concentric circles, each surrounding the other, in an ascending 
order from the Lower Limestone by the Calp to the Upper Limestone, 
proving the triple subdivision of the Carboniferous Limestone System, as 
originally described by me, to be correct ; and consequently Mr. Kelly's 
view that the Carboniferous Limestone of Ireland consists of one undivided 
series, based as it is on the occurrence of supposed faults, is erroneous 
and untenable. Continuing the section westward, the Calp of the valley 
of Swanlinbar is succeeded by the Upper Limestone of Cuilcagh moun- 
tain, which, as at SHeve Eushen, is capped by the Millstone Grit ; and, 
still proceeding westward, the same series crosses the valley of Lough 
Allen by the source of the Shannon, and thence by LugnaquiUa and 
Lackagh mountains, each of which contains a bed of coal near the summit. 
To the west of Lackagh mountain the Upper Limestone crops out from 
beneath the Millstone Grit, and descends into the valley of Manorhamilton, 
where the Calp series is again well exposed, as well as a portion of the 
Lower Limestone, the remainder having been cut off by the protrusion 
of the granite ridge of Benbo mountain, but which, in continuation in a 
south-western direction, extends to CoUooney, &c., in the county of 
Sligo, where it is ftiUy developed. 

To the westward of the Benbo ridge we have again the Upper Lime- 
stone, and beneath it, in the remarkable valley of Glencar, there is a ^e 
exhibition of the calp and calp shale, which on the west side is again 
succeeded by the Upper (or splintery) Limestone of Benbulben. This 
rock forms the upper portion of this lofty mountain, the table summit of 
which is characteristic of the district. 

Descending westward from Benbulben, we find the strata beneath the 
Upper Limestone to consist — ^first, of a series of beds of calp and shale^ 
800 feet iu thickness, under which, for the first time in this line of section. 
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we have a considerable development of gray sandstone, whicli in this loca- 
lity extends down to the sea-shore, and beneath which, to the northward, 
there is a considerable thickness of beds, consisting of alternations of calp 
and shale, similar to those which lie above it. These strata are well 
exposed to view on the west coast of the counties of Sligo and Leitrim, 
extending northward for upwards of sixteen miles from Glencar, by Ben- 
bulben, to Dartree mountain, near Bundoran ; thence for fifteen miles, 
in an eastern direction, by Garrison and Belleek, to Lower Lough £me^ 
and afterwards in a southern direction, for fourteen miles, from Churchill, 
by Derrygonnelly and Belmore mountain, to the Amey river, near Flo- 
rence-court, where it gradually thins out. And thus w<d have a totaj 
length of thirty-five miles, in a nortiiem, eastern, 6ind southern direc- 
tion, in which these remarkable sandstone and shale beds are fully 
exposed for examination to the geological observer. 

In the line of section engraved on the western margin of the " Geo- 
logical Map," which passes over the summit of Dartree mountain, at an 
elevation of 1 712 feet above the level of the sea, and which extends north- 
ward to BaUyshannon, &c., we find that the Upper or splintery Limestone 
gives a thickness of 600 feet ; the Upper Calp Shale beneath it, 600 
feet ; the subjacent sandstone beds, 800 feet ; the Lower Calp Shale, 
500 feet; and the Lower Limestone, extending northward from Bun- 
doran to BaUyshannon, 600 feet, making a total thickness in this 
locality of 2900 feet, of which 1800 feet belong to the Calp series. But 
this is an unusual development, as in other cases the thickness does 
not exceed half that amount, the variation in this respect being caused 
by the gradual thinning out of one or more of the members, particularly 
of the sandstone, which at the opening of Glencar, at the southern base 
of Benbulben, commences in the form of a wedge, having shale and 
impure limestone beds both above and below, and gradually thickens as 
it extends northward ; and a similar occurrence takes place near the 
southern termination of the Amey Biver. Thus the eastern escarpment 
of Glenkeel mountain, south of Derrygonnelly, and ten miles north of the 
Amey Biver, gives nearly a similar section to that of Dartree mountain, 
presenting the Upper Limestone, the Upper Calp, the Sandstone beds, the 
Lower Calp, and subjacentLowerLimestone at Ely Lodge, onLoughEme. 
Here the Sandstone beds are of considerable thickness ; but to the south- 
ward they gradually diminish, and, after passing the Amey Biver are 
no longer visible, having thinned out, as at Glencar, and axe lost in the 
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union of the Upper andLower Calp series; and these united beds contimie 
thence throngh Florence-cotirt to the Talley of Swanhnbar, in which no 
beds of sandstone have been observed. 

The variable thickness of the sandstone beds and their general fogi- 
tive character are familiar to geological observers ; but the facts here 
related afford a remarkable example. 

On the margin of the last edition of my large " Geological Map of 
Ireland" I have given a section which exhibits the entire suite of the 
Carboniferous System of Ireland, and which passes through the larger 
portion of the same district, but nearly at right angles to that exhibited 
9t Liverpool, which I have just described. This section was exhibited 
at the meeting of the British Association held at Manchester in the year 
1842, and it clearly shows the relative positions of the different members 
of the series; and it is the accuracy of this section which is endeavovred 
to be impugned by Mr. John KeUy, who conceives that the shales and 
sandstones, as there represented by me as belonging to the Calp series^ 
really belong to the Old Bed Sandstone, and the equivocal position in 
which the strata occur is accounted for by him by a great east and west 
fault, extendiQgfrom the north-west end of Lough Erne to the sea-coast 
south of Bundoran, in the county of Donegal. But there are no grounds 
for this supposition. Ko doubt there is a fault, of trifling character, 
having a north and south direction, visible near the coast south of Bun- 
doran ; but in this case the strata, on both sides, belong to the same Calp 
series, as described by me, while its north and south direction contri- 
butes nothing towards sustaining Mr. Kelly's assiunption of the great 
fault extending westward from Lough Erne to the sea-coast near Bun- 
doran ; and the only argument he has brought forward in support of his 
opinion is, that the level of the millstone grit at Shean Hill, on the 
south side of Lough Erne, is 1135 feet above the sea, while the mill* 
stone grit on the north shore of Lough Erne is only 150 feet above the 
sea ; and, arguing on this difference of 985 feet, he assumes that a down- 
throw of about 1000 feet has taken place between the north and south 
shores of Lower Lough Erne. But Mr. Kelly's basis for the argument has 
no foundation, because the strata on the north shore of LoughEme consist 
of yellow sandstone, and not of millstone grit. If Mr. KeUy has not 
himself examined this district with a view of ascertaining whether his 
fabric of faults was weU founded, and if, in default of his own observa- 
tions, he depended on published data supplied by me, he should have 
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referred to the latest edition of my " Geological Map," or, indeed, to 
any publication of that document, even to the comparatively imperfect 
small one first published in the ''Atlas" attached to the '' Irish Eailway 
Commissioners' Report," in which the country forming the north shore 
of Lower Lough Erne is represented as belonging to the Carboniferous 
Limestone series, and not to the millstone grit. No doubt in the printed 
geological "Outline" itself, owing to a want of accurate information at the 
time, and basing the supposition on the occurrence of a thin bed of coal, 
it is mentioned that a millstone grit district extended from Drumquin 
** towards** Lough Erne ; but no just conclusion can be drawn that the 
expression " towards Lough Erne" has the signification of the expression 
'* to Lough Erne ;" and had Mr. Kelly examined any of my published 
Maps, he could not have fallen into error in this respect. But I must 
confess that it appears to me to be unusual as well as unaccountable that 
the data used by Mr. Kelly, in his endeavour to overthrow the system of 
geological classification adopted by me, should have been derived, not from 
any of my more recent publications, but from a hasty "Outline," written 
nearly twenty years ago. Should he not in such case have investigated in 
the field the grounds on which his theory of gigantic faults is based ? 

I will now refer to a paper read by me at the meeting of the British 
Association held at Cork in the year 1843, in which I described in detail 
the strata which occur on the north shore of Lower Lough Erne, extend* 
ing in an eastern direction, an abstract of which will be found in the 
" Proceedings" of that year, Section C, page 42, from which I may 
quote the following : — 

" Mr. Griffith next described the district situated to the northrcast of 
Lough Erne, which contains a great variety of strata, belonging to the 
Carboniferous, the Silurian, and the Mica Schist Systems. The suc- 
cession of the strata as they occur in this interesting district was exhi- 
bited in two sections, one of which extended from the Mica Schist 
District of the county of Donegal, north of Pettigo, across the limestone 
and sandstone valley of Pettigo, Kesh, and Edemey ; it afterwards tra- 
verses the brownish-red conglomerate and sandstone district of Lisnarick 
and Irvinestown, and, in continuation, the dark-gray slate district of 
Lisbellaw, which contains Silurian fossils ; from whence it is continued 
across the Hmestone valley of Brookborough, thence over the Slievebeagh 
mountains, and terminates in the graywacke slate district of the county 
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of Monaghas, — ^thus exhibiting the structure of the country for a length 
of forty-two miles. 

" Commencing at the northern extremity of this, the most southerly of 
these sections, — ^that near Pettigo, — ^we find the mica schist covered in 
an unconformable position by a bed of red conglomerate, about fifty feet 
in thickness, which is succeeded by beds of yeUow sandstone, alternating 
with dark-gray shale, and occasional beds of dolomitic limestone. The 
shale contains the casts of plants, and also in &hwaidajiceModiolaMiie(tdamu 
These strata are about 150 feet iu thickness. Above we have altema- 
nations of dark gray shale with occasional beds of gray sandstone, and a 
few beds of calcareous clay ironstone, sixty feet thick. This mass of 
shale and sandstone is succeeded by a series of beds of blue limestone, 
occasionally alternating with dark gray shale and yellowish-gray sand- 
stone, 500 feet in thickness. It is remarkable that a thin bed of coal, 
half an inch thick, is included between two of the limestone beds at the 
base of this division. The limestone is frequently dolomitic, and, as is 
usual iu such cases, fossils are of rare occurrence. Above we have a 
succession of beds, consisting of alternations of limestone and dolomite, 
about 100 feet in thickness, followed by alternations of dark gray, im- 
pure limestone, and black and gray shale, 300 feet thick, on the top of 
which we have beds of gray siliceous limestone, about sixty feet in 
thickness. These calcareous strata are succeeded by a great accumulation 
of beds, consisting of gray sandstone and shale ; in some places the sand- 
stone, and in others the shale, predominates, the whole being interspersed 
with occasional beds of impure limestone, amounting altogether to a 
thickness of about 700 feet. The shale ccmtains in abundance Moddola 
Hdcadamif and the usual fossils belonging to the shale beds. 

"These strata are followed by others very similar in character, 
excepting that the sandstone rather predominates. In the lands of 
Formil, close to the village of Tubbermore, a bed of highly carbonaceous 
shale, with two inches of bituminous coal, occiu:«inthe sandstone. The 
shales produce the same Modiolas, Pectens, &c., as those lower in the 
series ; but on the lands of Drumcurren, on the left bank of the river 
Banagh, numerous casts of the scales oi Holoptychim Portlockti, accom- 
panied by a single specimen of Poecilodus, occur ; also plants identical 
with those of Kilcummin Head, particularly the SphenopterU linearis, and 
a small4eaved plant, apparently a i^coid. 
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"Above the fish-scales, and approaching the great or Lower Limestone, 
the shales were found to contain fossils indicatiTe of the Carboniferous 
Slate ; bnt owing to the unusual abundance of sandstone which accom- 
panies the shale, it is difficult in this locality to draw with certainty the 
line of separation between the Carboniferous Slate, or Lower Limestone 
shale, and the YeUow Sandstone. The thickness of this upper portion of 
the series may be about 1200 feet: thus making the whole series, in- 
cluding the Yellow Sandstone and Carboniferous Slate, about 2900 feet 
in thickness. To the east of the yiUage of Kesh and Edemy, Carboni*^ 
ferous Slate is succeeded by the Lower Limestone, the thickness being 
about 700 feet, and this again by the calp shale and calp sandstone." 

I shall not dwell longer on this part of the subject, farther than to 
state, that in no part of Ireland is the entire suite of the Carboniferous 
system so well or so clearly developed as in the formation surrounding 
theConnaught millstone grit district, situated in the counties of Leitrim, 
Eoscommon, Sligo, and Fermanagh ; and, as a convincing proof of the 
accuracy of my section through this district, as shown in the section 
engraved in the margin of my " Geological Map," I shall now exhibit a 
section on a larger scale, carefdlly made, in which the succession is 
perfect, and where the actual contacts have been carefdlly observed, 
and in which line no important fault has been discovered, nor can such 
exist. This section, in fact, forms a portion, though it has not been 
taken in the precise line, of that engraved on the margin of the "Map." 
Commencing in the MiQstone Grit series of Dartree mountain, it extends, 
in a north-western direction, to the metamorphic Mica Schist, situate to 
the east of Ballyshannon, and in continuation still in a north-western 
direction; leaving the Mica Schist, the section crosses the Lower Lime- 
stone, which is again succeeded by the lower calp shale, which in this 
case, as at the base of Dartree mountain, is followed by the calp sand- 
stone of Kilbarron, the contacts of the different series of rocks having 
been in each case accurately observed. 

Mr. KeUy in his paper describes the Slievebeagh mountains, which 
occupy the northern portion of the county of Monaghan, and south of the 
county of Tyrone, as belonging to the Millstone Grit series, in conse- 
quence of the strata resting on limestone, and consisting at the base of 
alternations of impure limestone, succeeded by beds of sandstone ; and 
he supports his view by the statement that the strike of this mountain 
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ridge is parallel to the strike of the Coal series of the west of Scotland; 
but he appears never to have reflected that the Lower Limestone, which 
supports his supposed millstone grit to the south of Lisnaskea, in the 
county of Eermanagh, also supports similar strata to the west of Lough 
Erne, which, as already mentioned, are succeeded by the Upper Lime- 
stone and the Millstone Grit of SHeve Eushen mountain, — ^the breadth of 
the subjacent Lower Limestone between the calp of Lisnaskea and that 
at the base of SHeve Eushen being but three miles, as may be seen by 
reference to the '' Geological Map." But I feel certain that no geologist, 
who has examined the country, will agree with Mr. John KeUy in regard 
to the geological position of the Slievebeagh mountains, but will decide 
with me that it is rightly referred to the Calp series. 

I 'shall now exhibit a section extending, in a south-eastern direction, 
from the Silurian strata atLisbellaw, in the county of Eennanagh, across 
the Lower Limestone valley of Clogher, thence over the SHevebeagh moun- 
tains, which, in continuation, crossing the Lower Limestone valley of 
Monaghan, terminates in the Silurian strata of Scot's-house, west of the 
town of Monaghan. 

This section, in fact, forms the continuation of the section abready 
described at the meeting of the British Association held at Cork in the 
year 1 842 ; and I shall quote from the abstract of my paper which refers 
to the Slievebeagh section : — 

" At Lisbellaw the Silurian rocks are succeeded unconformably by 
strata belonging to the Yellow Sandstone series, which is here very im- 
perfectly developed, owing probably to its being cut through by the 
projection through it of the Silurian series. The Yellow Sandstone is 
followed by the Carboniferous Slate, and this again by the Lower Lime- 
stone, and, in continuation, by the calp and calp sandstone of the SHeve- 
beagh mountains, from beneath which, in an eastern direction, we find 
the Lower Limestone and Carboniferous Slate appearing at the surface in 
the vaUey of Monaghan, and terminating unconformahly on the gray- 
wacke slate, which bounds that vaUey to the south-east." 

I shaU not enter into any description in regard to the several other 
Calp districts laid down in my " Geological Map," as I know that the 
greater number of them have been examined by several distinguished 
geologists belonging to our Society ; and I shall leave it in their hands 
to decide between Mr. KeUy and mysel£ But as I am not aware that 
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any of them have as yet had an opportunity of examining in any detail 
the Carboniferous System of the comities of Donegal, Cavan, Fermanagh, 
Leitrim, Sligo, and Eoscommon, I thought it desirable to make this 
short communication in reference to that district. 

I shall only farther remark, in regard to the Carboniferous System of 
the south of Ireland, where the Calp is frequently wanting, that it is weU 
developed in the county of Limerick, along the eastern boundary of the 
great MiUstone Grit district of Munster, and I have prepared a section of 
the series, extending from the Old Bed Sandstone of Pallaskenry, on the 
south side of the river Shannon, in a western direction, to the anthracite 
beds south of Loughill, in which the entire suite of rocks into which I 
have subdivided the Carboniferous System are clearly exhibited, namely, 
the Yellow Sandstone resting conformably on the Old Eed Sandstone, the 
Carboniferous Slate, or Lower Limestone shale, the Lower Limestone, the 
Calp, and the Upper Limestone, the last being again succeeded by the 
Millstone Grit, which in this locality contains thin beds of anthracite ; 
and I may mention, that in this section the Calp series consists, as usual, 
of alternations of blackish-gray, impure siliceo-argillaceous limestone, and 
dark gray shale, the thickness being about 800 feet. 
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Mt Mend, Mr. Kelly, having in his paper lately read before this 
Society thrown some doubts on the existence of the group of rocks 
known as the Calp, which occupies a conspicuous place in Mr. Griffith's 
Map, and is shown as a distinct division on the lately published Maps 
of the Geological Survey, — I feel compelled to offer a few observations 
respecting it. I do this the more readily as Mr. Kelly endeavoured to 
prove that what was called Calp was in reality Coal-measures, — an 
assertion which would have such mischievous practical consequences 
that it is necessary its error should be inunediately pointed out. 

The lower part of the great Carboniferous formation has several dif- 
ferent types in different parts of the British Islands. In Ireland these 
different types are three, that, namely, of the south, that of the north, 
and that of the centre. In the extreme south, namely, in "Waterford, 
Vol. VII. 2 1 
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Corky and Kerry, the Carboniferoiis limestone forms one group, liaying 
undeineatlL it a set of rocks whioh have two very dbBferent types in two 
different distriots, and over it a set of dark shales and olive-coloured 
sandstones, containing some thin beds of coal, and therefore called CofJ- 
measores. In coming towards the north, namely, into Limerick on the 
one side, and Kilkenny on the other, it becomes possible to subdivide 
this single group of Carboniferous Limestone into three sub-groups, lower, 
middle, and upper, — ^the middle receiving the provincial term of Calp, 

The sole invariable distinction on which this subdivision rests is one 
of colour, — ^the Calp in the districts above named being invariably dark- 
coloured, generally nearly or quite black ; while the upper and lower 
limestones are commonly gray, sometimes dark gray, sometimes nearly 
white. This Calp, then, is a mere local subdivision depending on litho- 
logical distinctions, and is not to be looked at as a geological formation, 
the equivalents of which are to be sought in other localities, or to be 
determined by separate suites of fossils. Its dark colour seems to be 
the result chiefly of earthy, more or less carbonaceous, matter being 
mingled with the limestone, sometimes in such proportion as to prepon- 
derate over the calcareous matter, so much that the stone would be no 
longer fit for burning into lime; sometimes to such an extent as to 
become mere shale, and beds of dark shale are generally found in greater 
or less thickness alternating with the limestones throughout the Calp 
districts of Kilkenny and Limerick. 

The occurrence of so much earthy sediment in the old seas, of course, 
was un&vourable to the life of the clear-sea-living animals, whose re- 
mains are found in the pure limestones; while other creatures who 
pre&rred a muddy sea, such as Posidonia, &c., inhabited it instead. 
Generally, however, the Calp is poor in fossils, though locally they do 
occur; and where the Calp is merely a dark limestone, I am not aware 
of its having any essential palaeontological peculiarities — except paucity 
of fossils-Hiifferent from those of the upper and lower limestones. 

In the second Part of the sixth volume of our Journal, my former 
colleague, Mr. Andrew Wyley, has described the constitution of the Car- 
boniferous formation of Kilkenny so accurately and well as to render it 
unnecessary for me to go over the same ground. I have only to say, that 
the one-inch maps of the district are now published, and to be had at 
Messrs. Hodges and Smith's; and to point to those on the wall, as 
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lireoeitted to this Bocieiy by Sir B. I. Miurohison on 
the part of h«r Majesty's Govemment ; and alio to 
the section through Gk)wran, which Mr. Du Noyer 
has constracted for me, from the six-inch data maps 
preserved in our office, in support of Mr. Wyley's pon- 
clusions. This section, however, would induce me 
to diminish the thickness assigned to the group* by 
Mr. Wyley, and to give the following m more pro- 
bable : — 

Feet 

7. Coal-measures, . . upwards of 1000 

6. Upper Limestone, 1000 

5. Middle (or Calp) Limestone, . . 600 

4. Lower Limestone, 1000 

3. Lower Limestone Shale, or Carbo- 
niferous Slate, 150 

2. Upper OldRed Sandstone, or TeUow 

Sandstone, ....... 250 

1 . Lower Old Bed Sandstone, . . . 300 

Total thickness, 4300 
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This thickness is one-third less than that given 
by Mr. Wyley in Koa. 4, 5, and 6, and two-thirds less 
in No. 3. As groups 1 and 2 are evidently thiTmiwg 
out towards the north, it is possible ihat group 3 
is thinner in the above section than it is ftirth^ south, 
whisre Mr. Wyley took his data from. 

About eighty miles due west of Qowran is the vil- 
lage of Foynes, on the south bank of the Shannon, and 
in that neighbourhood the constitution of the Carbo- 
niferous formation is very similar to that of Kilkenny. 
The district is now being surveyed by Mr. G. H. Kina- 
han, and, although not yet complete, yet from an in- 
spection of his work last week, and going over the 
ground together, we arrived at the following con- 
clusions : — 
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The Carboniferous formation on the south side of the Shannon^ be- 
tween Pallaskenry and Foynes, is composed as follows :— 

Feet. 

6. Coal-measureS; upwards of 1000 

5. Upper Limestone^ 250 

4. Middle dark Limestone and Shale (Calp), • . • 1400 

3. Lower Limestone, gray, 1500 

2. Lower Limestone Shale (Carboniferous Slate), • . 350 

1. Yellow Sandstone, 100 

Total thickness, 4600 

1. Base not seen ; yellowish grits and sandstones ; sometimes calci- 
ferous, with a few reddish beds below : ascending, they alternate with 
beds of dark shale and compact limestone. Fossils, plant stems and 
fragments, Encrinite stems, Mbdiola Maeadami, and other bivalyes. 

2. Black shales, sometimes calciferous, passing up into alternations 
of shale and argillaceous limestone ; flaggy, and often nodular and con- 
cretionary. Fossils, facoid beds, Michelinia and other corals, Encri- 
nites, FenesteUa, annelid tracks, Pecten, Spirifer, Producta, &c. 

3. Lower Limestone. — ^Massive light-gray limestone, with, both at 
top and bottom, a purple bond haying red shale partings. The lime- 
stone much jointed; stratification often obliterated ; bands of grey chert 
at base of group. Fossils very abundant ; beautifal cephalopodous and 
other univalves in upper portions. 

4. Calp Limestone. — ^Dark blue, sometimes black, compact limestone, 
with partings of dark shale, and thick beds of dark gray shale in lower 
portion ; chert abundant throughout ; bands and nodules of white chert 
at base ; bands of black chert in other portions. Fossils, a few Product® 
and Spirifers ; Encrinite stems abundant in patches, occasionally Euom- 
phalus, &c. 

5. Upper Limestone. — Thin, flaggy, light-coloured limestones, no- 
dular, and full of concretions of gray chert, on which rest a few very 
thick beds of massive pale-gray limestone, capped by thinner beds, 
which, near the top, are separated by seams of black shale, sometimes 
sandy, the limestones themselves becoming darker in colour. Fossils, 
Encrinites very abundant ; Productee, Spirifers, and some univalves. 
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6. Coal-measures. — ^Black indurated shale, passing up into alterna- 
tions of dark shale with brown and olive-green fine-grained grits, the 
shale sometimes becoming purple. Fossils, Fecten papyracetM, Gonia- 
tites, &c., with coal plaats higher up. 

In one locality — ^townland of Lisgordan, "N, of Cahermoyle — ^we 
procured beautii^l seams of Wavellite in the shales near the base of 
Ko. 6. 

Near Limerick, the beds of No. 4 greatly resemble those about 
Dublin ordinarily known as Calp. Towards the west these seem to be- 
come more purely calcareous, as they probably do also towards the 
south, so that, eventually, their distinctive characters become oblite- 
rated. Between Shanagolden and Foynes they may be distinctly seen 
to pass under the comparatively thin group of the upper Limestone, as 
in section No. 2. 



EASD 



ROAOPNH 

SHANAGOLDEN 
TO F^YNCS 



WEST 

«47 


PARKMORE 

FARM 
1 


m*m'kenny^ 


MEASURES W7ESBP|^I^ 


QUARRIES 


. MPPER UMESTONE 


1 CAl 


!p;or middle umestone 



Seotion No. 2. 
Scale, Tertical and horizontal, =s 6 in. : 1 mile. 

The t^^T^T1iT^g out of the Upper Limestone on the west side of the 
county of Limerick is very instructive, as suggesting the possibility of 
its thiTiTn'Tig out altogether in some localities. Possibly this may be the 
true interpretation of the great thickness of the Calp of Dublin. It 
may be, that all the upper portion of the Carboniferous Limestone here 
assumes the Calp character, and that the Coal-measure shales would 
rest upon the Calp of the central coxmties of Ireland, without the inter- 
vention of any upper Limestone ; or the upper Limestone may come in 
its true character, as a light-gray fossiliferous limestone, only in local 
patches, as suggested in the County or Index Geological Map of the 
county of Dublin. 
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WEDNESDAY EVENING, MAY 13, 1857. 

PfiorESSOfi Apjohn, M.D., P.R.S., M.E.LA., in the Chair. 
Eev. Peofessob Hattghton read the following paper-^ 

ON THE SmCEO-FELSPATHIC EOCKS OF THE SOUTH OF IBELAin). 

It is well known that siliceo-felBpathic trap rocks of a peculiar kind are 
found in the iniTiing district of the Ovoca, comity of "Wicklow, and in the 
mining district of Bonxnahon, in the south of the county of "Waterford ; 
and the recent investigations of the Geological Survey in the west of 
Kerry and Cork have brought to light the existence of great quantities 
of similar rocks in the neighbourhood of KiUamey, and in the moun- 
tains to the westward stretching to the south of Kenmare Bay j and it 
is not at all improbable but that these remarkable felspathic rocks may 
in this district be associated with the copper lodes, which have proved 
so productive in the Berehaven or Allihies Mine. These rocks have a 
general resemblance to each other in all these districts, and when once 
seen and recognised, cannot be easily mistaken for any other description 
of rock ; they are of a pale-bluish or greenish-gray colour, weathering 
white to the depth of several inches, slightly translucent on the edges, 
of conchoidal fracture, and sharp metallic ring under the hammer. 

The Cornish miners who are acquainted with the mining districts of 
Wicklow and Waterford consider these rocks as the equivalents of their 
own Elvans, to which they bear no external resemblance, though it 
cannot be denied that they appear to exert an equally favourable influ- 
ence on the productiveness of the metallic lodes with which they are 
associated; and the results of my analyses prove that they have an inti- 
mate relation to the granitic rocks in their chemical and mineralogical 
composition. The resemblance in composition to some varieties of gra- 
nite is, indeed, ^so striking, that it requires but a slight effort of the 
imagination to conceive them as granites cooled under peculiar circum- 
stances, which prevented the development of the ^ual crystalline 
structure. 

In some cases, however, these siliceo-felspathic rocks appear to be 
deposited in stratified beds, conformable to the slates and felspathic ash- 
beds with which they are found associated. This is particularly the 
case in the Ovoca district, where the mass of felspathic rock is found to 
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lie between dark soft slates of the Silurian age^ and has never been ob- 
served to penetrate these slates in dykes. 

I shall now proceed to the discussion of the analyses of these rocks 
from the Wicklow, "Waterford, and Ellamey districts respectively : — 

1. SiliceO'feUpathic Rocha of the Vale of Ovoca, county of Wicklow. 

The cupriferous and pyritous lodes of this district have a K.E. and 
B.W. bearing, and an underlay to the S. E. They appear to be nearly 
conformable to the planes of bedding of the slate in which they occur ; 
and they are overlaid to the S. E. by a thick mass of siliceo-felspathic 
rock, which rises into the remarkable hill called the Bell Eock, on the 
west side of the Ovoca. The lodes are aU. dislocated by a left-handed 
heave, coinciding apparently with the direction of the Ovoca Yalley, 
and the felspathic rock partakes of this movement of the lodes. It has 
a stratified character throughout, and in places, as near the Tigroney 
Mine, it assumes completely the character of an ashy-slate, weathering 
perfectly white. 

I obtained specimens of the Bell Bock from Mr. Edward Barnes, 
Resident Director of the Wicklow Copper-Mine Company, which were 
procured by blasting two or three feet into the rock, so as to obtain a 
portion quite free from the action of the weather. The specimens are 
of a pale-greenish colour, exceedingly hard, striking fire freely under 
the hammer ; but, when subjected to long-contintted action of the re- 
ducing flame of the blow-pipe, melting slightly on the edges, particu- 
larly in the neighbourhood of the minute specks of silicate of iron which 
appear here and there through the body of the rock. 

The following analysis wiU serve to give an exact idea of the com- 
position of this rock, which is more siliceous than the felstones of Wa* 
terford and KiUamey : — 

Per cent. Atoms. 

Silica, 81-36 . . 1-808 

Alumina, ....*.. 7*86 0-151 ) ^ -g^ 



jo.: 



Peroxide of iron, . . . 3*32 0-041 

Lime, 0*99 0035 

Magnesia, 0-45 0-022 , q.oqq 

Potash, 3-09 0-065 

Soda, 2-63 0-084 

99-70 
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It is evident, from this analysis^ that the atoms of protoxides and 
peroxides are about equal in quantity, and that the rock may be repre- 
sented by a mixture of felspar and quartz : — 

Q + P = 1-808, 
F = 0-1^9. 

From these equations we find that its mineralogical composition is 
as follows : — 

Percent. 

Quartz, 45*54 

Orthoclase felspar, 54*16 



99-70 



2. StlieeO'fehpatUe Rocks ofKnothmhm^ county of Waterford. 

The felspathic rocks of Ejiockmabon are intimately associated with 
the copper lodes which have rendered that locality famous, and occur 
abundantly on the shore below the vUlage of Bonmabon, in prismatic 
masses of a columnar structure, which have received the name of the 
Bishop's Library. These rocks occur also, and are well shown, in a 
cutting for a tram-road connecting Tankardstown with Knockmabon 
Mine. In this latter locality they occur stratified conformably with 
the brown fossiliferous Silurian slates which are found at the Tank- 
ardstown Mine. The following analysis is of a specimen taken from. 
the stratified siliceo-felspathic rocks of the cutting of the tram-road : — 

Per cent. Atoms. 

Silica, 77-20 . . 1-715 

Alumina, 6-54 0-126 1^.^^^ 

Peroxide of iron, . . . 5*82 0-073 J 
Lime (carbonate), . . . ♦l-Sl 

Magnesia, 0-60 0*030 

Potash, 3-69 0-078 } 0*206 

Soda, 3-03 0-098 

Water, 1-12 

99*81 
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This rock, like that at BaUymtirtagh, county of Wicklow, is a com- 
poimd of quartz and felspar. If it be r^arded as a sedimentary rock, 
it must be considered as a trappean ash, composed of felspar and fine 
quartzose mud, with a slight admixture of carbonate of lime. Its mi- 
neralogical composition is as follows : — 

Percent. 

Quartz, 40-81 

Orthoclase felspar, 67*19 

Carbonate of lime, 1*81 

99*81 

8. SiliceO'fekpathie Traps ofBenawmore, counfy of Kerry. 

The homstones, or siliceo-felspathic rocks of Benaunmore, occur in 
splendid columns, many of which, as described by Mr. Foot, of the Geo- 
logical survey, are 200 feet in length. The rock is more translucent 
than the felspathic traps of Vicklow or Vaterford already described, 
and presents more of the character of a truly igneous product. Its 
analysis gave the following results : — 

Per cent. Atoms. 

SiKca, 71*52 . . 1*554 

Alumina, 12-24 ^'2381^.2-^.^ 

Peroxide of iron, . . . 3-16 0-039 J 

Lime, . 0-84 0-030 

Magnesia, 0-39 ^"^^^ > 0-278 

Potash, 5-65 0120 

Soda, 3-36 0*lt)9 

Loss by ignition, • • . 1*20 

98-36 

This rock, like the others already discussed, is a compound of quartz 
and felspar; and it is easy to calculate the proportions of the two mine- 
rals as follows : — 

Per cent. 

Quartz, 20-51 

Orthoclase felspar, 77*85 

98*36 
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From the fact, that the felspathic trap of Benauimiore occurs in 
columnar masses, it may be inferred to be probably of igneous origin : 
it is massive, fine-grained, with rounded specks of quartz (globuliferous), 
and small occasional facets of felspar ; brittle, of conchoidal fracture, 
somewhat lamellar, and translucent on the edges, with a ringing clink, 
and striking fire freely when struck with the hammer. 

I have lately had an opportunity, in conjunction with Dr. Wilde of 
Dublin, of examining a very large number of stone implements found 
in various parts of Ireland, and I find that the different varieties of 
siliceo-felspathic rocks were carefoUy sought out by the makers of these 
implements. Among the most common varieties so used are the pure 
pale-green felstone, and a mottled porphyritic variety of the same kind 
of rock, streaked with pink felspar and dark-coloured metallic horn- 
blende. 

In the collection of stone implements preserved in the Museum of 
the Eoyal Irish Academy, there are also a number of stone implements 
from Jamaica, formed of the same kiud of felstone, which would appear 
to have been particularly well suited to the purposes to which such im- 
plements are supposed to have been applied. 

The felstones and siKceo-felspathic rocks of Ireland are only locally 
abundant, and as the weapons made from this kind of rock are found in 
all parts of Ireland, it is conjectured by antiquarians that an extensive 
trade in, and manufacture of, these felstone celts and weapons must 
have existed in former times in Ireland. This trade, if such existed, 
must have been confined to Ireland itself, as there is scarcely a single 
stone implement in the collection of the Irish Academy which cannot 
be readily identified as made of an Irish rock ; and ia many instances 
the locality from which it was obtained can be assigned with tolerable 
accuracy. 
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WEDNESDAY EVENING, JUNE 10, 1867. 

Edwabd Wbiqwh, LL.D., M.E.I. A., in the Chair. 

The following gentlemen were duly elected Members of the So- 
ciety : — 

1. Eobert Crawford, Esq., C.E. 

2. George Phayre, Esq., C.E. 

3. Alexander Tate, Esq., C.E. 

4. R H. Frith, Esq., C.E. 

• 

EiCHABD Geifftth, LL.D., read the following — 

LETTEB FBOM M. ADOLPHE BBONGNIABT TO DB. aBOTITH, OK THE FOSSIL 
PLANTS WHTCH HATE BEEN DISCOTEBED IN THE BOCKS AT THE BASE OF 
THE OABBONIFEBOUS SYSTEM IN IBELAND : COMMUNICATED TO THE SOCIETT 
BY THE LATTEB. 

Farts, 5 FSvrter, 1857. 

MoNsiEUB, — J'ai re^u dans le courant du mois de Decembre les 
^chantillons de plantes fossiles que vous avez bien voulu m' addresser, 
ainsi que les lettres et les dessins qui les accompagnaient. Je les ai 
imm^diatement examines avec beaucoup d'attention, et je vous prie 
d'agr^er tons mes remerciments pour cet envoi et ces renseignements 
pleins d'interet pour moL 

Je vais vous communiquer le r^sultat de cet examen, en regrettant 
qu'il ne me conduise pas a des conclusions positives relativement k la 
position geologique du terrain, qui renferme ces ^chantiUons. 

1^. Echantillons de Kiltorcan, 

No. 11, 12, 6, 9, 2, Sont tons des ^chantillons bien mieux conserves 
et plus complets que ceux que j 'avals vus pr^c^demment de la foug^re 
nomm^e Cychpteria'*^ JSihernica, etque j'avais cru d'apres les premiers 
^chantillons appartenir au genre Odontopteris — ceux ci me font bien 



* The fossil above alladed to was referred provisionally to the genus Cyclopteris hy 
the late Professor Edward Forbes, at the Meeting of the British Association held at Bel- 
fast in the year 1862. 
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miexLX concevoir qu'ils eussent ^t^ classes parmi les CyclopteriSy cependant 
ce n'est nullenieiit le genre nature! qui a requ ce nom, il n' y'a qu' une 
analogie dans la nervation — ^la forme des foHoles et lenr disposition est 
bien plutot ceUe des Sphenopterts, les nerviires flabeUiformes rapportent 
cette fougere k ce genre et surtout a la section ou genre nomme Adian- 
Utes qui a des pinnules entieres, non lob^es, ou a peine lob^es. 

Mais je ne connais aucune esp^ce r^ellement voisine de celle ci, et 
peut-etre devra-t-elle former iin genre particulier. 

Par son port elle se rapproche du Sphenopterts lolata du terrain Per- 
mieuy mais celle ci a les pinnules profondement divisees. II y'a encore 
des recbercbes a faire sur cette plante, g[ui est certainement differente 
de toutes celles que je conncds dans les coucbes carbonif^res. 

Sur les ^cbantillons N'o, 12 et 9. Je remarque un caract^re rare 
dans les foug^res, quoiqu' il y en ait quelques examples dans les Neuro- 
pterts, c'est la presence de pinnules naissant directement sur le racbis 
principal entre les grandes pennes lat^rales. 

La foliole Isolde du No. 2 me parait une de ces pinnules. 

No. 3, 15, 19y tiges tres remarquables tout k Mt nouveUes pour moi, 
le No. 3 est le mieux conserve et le plus caracteris^ il presente deux 
tiges semblables qui se croisent 

Ce sont bien des tiges quoique tres applaties et ressemblant k des 
fBuilles Hneaires, car eUes portent des cicatrices d'insertion d'organes 
appendiculaires tres reguli^res, dispos^es en spirale et en quinconca 

L'intervaUe des cicatrices est Hsse sans cannelure, stries, ni ar^oles, 
comme on le voit dans quelques esp^ces de SigiUaria figur^es dans mon 
Histoire des Yegetaux Fossiles ; mais les cicatrices tres petites ont une 
forme tres differente, elles representent un petit disque ovale presque 
rond, dont la surface est finement granulie et sans cicatrice vasculaire bien 
distincte; il y a cependant un indice d*un faisceau transversal tres vague- 
ment marqu^. La tige No. 3 qui n'est pas tres grosse moins d' un pouce 
en diametre, presente ces cicatrices en spirale, tres.reguliere au nombre 
de 4 ou 5 sur la demi circonference, soit de 9 environ sur la circonfer- 
ence entiere, et comme la serie superieure alteme avec la s^rie inferieure, 
deux tours de spires doivent comprendre 17 cicatrices, disposition qui 
86 rapporterait k la spire -ff, et qui est analogue k cette- de certains 
Lycopodes. 
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Mais les autres ^chantillons annoiicent des tiges pins grosses. Sur 
le No. 15y la tige ne parait pas cependant comprendre plus de cicatrices^ 
seulement elles sont plus espac^es, quoi que de meme dimension cha- 
cune, comme cela a bien sur une tige plus vigoreuse ou les feuilles, 
sans avoir leurs insertions plus grosses, les ont plus espac^es. 

Le No. 19 presente une tige encore plus grosse et k cicatrices plus 
nombreuses dans la circonference, environ 7 ou 8 dans une demi crreon- 
ference. 

Je ne connais aucune tige semblable k I'etat fossile, et ne puis la 
rapporter avec certitude k une famiUe connue — c'est un des fossiles les 
plus interessants k rechercher et a tacber de completer. 

Ces tiges sont elles simples ou diebotomes ? quels sont les organes 
inseris sur les cicatrices, sont ce des feuilles lineaires comme celles des 
Lepidodendron ? les feuilles lineaires contenues dans les memes ^cban- 
tillons feraient elles partie de la meme plante ? Serait ce des racines 
comme les Stigmaria? je ne le pense pas, mais il y a beaucoup d'incerti- 
tude k ce sujet 



No. 1, 5, 8. Lepidophtllto. 

Pal design^ sous ce nom des feuilles qui en g^n^ral appartiennent 
aux lepidodendron, mais qui proviennent peut-etre aussi de plantes 
d'autres genres tels que les StgtUaria, ce sont de feuilles lineaires, 
etroites, uninervi^es, et ordinairement caren^es. 

CeUes de ces ^cbahtnions presentent ces caracteres, mais auctm.e 
n'est assez entiere, pour qu'on puisse apprecier leur longueur totale, et 
la forme de leur extremity. 

Elles ressemblent beaucoup a celles quiparaissent de la tige No. 14, 
et qui sont representees sur le dessin que vous m'avez envoy^, mais 
elles sont je crois beaucoup plus longues, et pourraient appartenir aux 
tiges precedentes. 

Dans des feuiUes d'une forme aussi simple, il pent y avoir tm.e tres 
grande analogic entre des organes appartenant a des especes, a des 
genres, et meme k des families diff^rentes, les differences seraient pro- 
biablement dans la structure, ainsi actuellement iL y a souvent dans les 

Vol. Vll. 2 L 
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formes seules, line grande analogie entre les feuilles de plusieurs genres 
differents de conifere, et entre des coniferes et des Lycopodiacees. 

La dimension de ces feuilles s'accorderait assez Men avee celle des 
cicatrices des tiges prec^dentes, et la forme arrondie de ces cicatrices ne 
serait pas un obstacle, car on en observe d' assez semblables sur des coni- 
feres a feuilles planes lineaires. 

No. 14 cet ^cbantillon joint au beau dessin que vous m'avez addresse 
de la part du Professeur Haughton, donne une idee assez complette de 
cette plante remarquable. 

La forme g^n^rale, celle des feuilles, et la disposition de ces organes 
sur la tige est celle des Lepidodendron. Mais les cicatrices d'insertion 
de ces feuilles, telles que je puis les observer sur une partie de r^cban- 
tillon No, 14, different beaucoup de la forme ordinaire de celles des 
Lepidodendron. 

Cependant en consid^rant qu'elles correspondent a des rameaux 
jeunes, encore pouverts de leur feuilles, etne sont pas de vraies cicatrices 
laissees sur la tige apres la chute des feuilles, on peut je crois regarder 
cette plante comme appartenant au grand genre Lepidodendron. 

La difference entre les insertions des feuilles par les jeunes rameaux, 
les cicatrices des feuilles r^cemment tomb^es sur des rameaux plus 
ages, et celles des grosses tiges est tres grande, comme on le voit par les 
esp^ces abondantes dans certains terrains bouillers. 

Les feuilles resemWent beaucoup a celles des Na 1, 5, 8, mais elles 
sont beaucoup moins longues, et un peu plus ^troites. 

Je ne pense pas que ce puissent etre des rameaux du Lepidodendron 
minutum, dont les cicatrices paraissent plus courtes et plus rbomboidales. 
Je crois qu'on doit en faire une esp^ce speciale que je vous demande la 
permission d'appeler Lepidodend/ron GriffiitJdi,* 

J'ai un ecbantillon d'Ecosse de Burdde-houae, qui se rapprocbe plus 
qu' aucun autre de cette plante, mais les feuilles sont tomb^es, et la 
forme des cicatrices un peu diff^rente. 

Le dessin d*un fragment de Lepidodendron minutum, que comprend 



* The fossil above named was discovered by Dr. Carte, and is in the Museum of the 
Royal Dublin Society, as are also all those from Kiltorcan, mider the several Nos. re- 
ferred to; specimens of which, bearing similar numbers, are in the possession of M. Brong- 
iiiart. 
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le grand dessin de M. Haughton, ne suffit pas pour determiner Ics formes 
precises de cette espece, et ce serait nn de mes principanx desiderata 
d' avoir nn bon ^chantillon de cette plante, dont les caracteres ftissent 
bien appreciables. 

Les echantillons "No. 4, 7, 17, 18, renferment des sortes de tiges 
sans ancunes cicatrices, qui paraissent avoir ^t^ epaisses et cylindriques 
et lisses k leur surface, Je presume que ce sont des petioles de fougeres, 
et probablement d'apres leur grosseur du Sphenopteris Hibemica. 

Dans les Echantillons 1 et 10, il y a dans chacun un fragment de 
feuiUes larges lineaires strides, qui paraissent analogues a cette du iVdy- 
gerathia ou Pychnopkyllum (Flahellaria horassifoUa, Sterhb.) mais ils 
sont trop imparfaits pour avoir une opinion positive a leur egard. 

Le No. 16 m'est tout a fait inconnu, et sa nature est tres difficile a 
apprecier — serait ce un rhizome comprime de fougere ? 

Je n'ose avoir aticune opinion sur un seul Echantillon, qui offre aussi 
pen de caracteres particuliers. 

Cette revue des echantillons de Kiltorcan est, comme on le voit, tres 
peu propre a decider la question de la nature Devonienne ou carbonifere 
de ce terrain. 

Specifiquement ces plantes sont differentes de celles du terrain car- 
bonifere. Generiquement elles rentrent dans la meme nature de vege- 
tation ; mais c'est aussi ce qui parait avoir lieu p8ur le petit nombre 
d'esp^ces connues du terrain Devonien. 

n parait qu'on a trouvd, il y a deux ans, en Allemagne a Baalfield 
en Thuringe un gisement de plantes fossiles Devoniennes, mais M. 
Fnger qui a annoncE ce fait, n'a pas encore, que je sache, decrit et 
figure ces plantes ; il en a seulement donne une liste dans le Bulletin de 
TAcad^mie des sciences de Vienne, et comm^ presque toutes sont d'apres 
lui nouvelles, il est impossible de les comparer avec vos plantes d'lr- 
lande, il faut attendre pour resoudre cette question interessante : mais 
il serait a d^sirer que vous puissiez r^unir le plus grande nombre possi- 
ble d'echantnions de ce terrain, et surtout de cette localite de Kiltorcan, 
qui les presente dans un bon etat de conservation. 

Je serai toujours a votre disposition pour les.etudier, etles comparer 
avec ceux d'autres localites, que j'ai reuni dans les collections du museum 
de Paris. 

J'ajouterai quelques mots relatifs aux echantillons des autres localites. 
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1^ Talhw Bridge, 

Ces ^chantillons sont si imparfjdts, qu'il est bien difficile de se 
former line opinion k lenr egard. 

Je doute beaucoup que le 8igilla/ria ddchotoma soit luie vraie StgiUaria, 
IMcorce manque partout, ainsi que des cicatrices nettes, c'est seulement 
le moule de Taxe ligneux, ou de la partie sous-corticale, et je croirais 
plutot qu'il appartient h. un Zeptdodendron, dont les vieilles tiges de- 
pouill^es de leur partie corticale presentent souvent le memo aspect, 

Ce serait peut etre les tiges de lam^me plante dontle Zeptdodendron 
minutum* 'No, 3 serait les rameaux, le JS[o. 4 presente une dimension et 
une forme intermediaire. 

52°. Mwirons de BaUycastle. 

1. Fragments ind^terminables; I'^tiquette porte ^fems^ mais je n'en 
Vois pas de traces. 

2. Doonadoba. — ^Portion de fironde dichotome resemblant beaucoup 
au Fucoidea cmtiquus des terrains de transition de Korv^ge. Je doute 
cependant qu' il y ait identity, la forme est un peu diffl^rente et on y 
remarque la trace d*une nervure mediane qui manque dans ce Fucoides, 

3 et 4. Ind^terminables. 

5. Tissu Hgneirif assez bien conserve d'une dicotyledone gymno- 
sperme conifere? ou peut-etre sigillar^e? les fibres au microscope 
paraissent ray^es. 

3°. Killaghtee, 

1 et 2. Eien d'appreciable. 

3. Stigmaria ficoidea — ecbantillon tres imparfait mais certainement 
de ce genre. 

Je voadrais pouvoir me former une opinion exacte, des diverses sortes 
de tiges representees sur le beau dessin de M. Haughton avec le grand 
Zepidodendron, mais les dessios les plus parfaits laissent toujours des 
points d'organization obscurs, car on ne peut pas y appliquer la loupe 
pour en juger les d^tail^ des echantiUons de ces diverses tiges auraient 
pour moi beaucoup d'int^ret. Je remarque seulement que la Fig. 2 

* This fossil was described and figured in a former Number of this Journal. 
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mdiqu6e comme Sigillaria dichotoma diff^re beaucoup des ^diantillons de 
Tallow Bridge envoy^s sur ce nom, et ressemble d'avantage aux tiges 
IS'o. 3, 15, 19 ci dessus decrites, seulement les cicatrices sont figur^es 
en Hgnes transversales, et non pas en Hgnes obHques. 

Le dessin de tige* avec des racines en Stiff maria m'a font grand 
plaisir, c'est une nouvelle confbmation des faits d^ja obsery^es qui 
etablissent que les stigmaria ne sont que des racines de grand y^g^- 
taux arborescents, qu'on a g^n^ralement reconnus pour des Sigillaria, — 
il est a regretter qu'ici la tige ne soit pas consery^e, dans une ^tendue 
suffisante pour que la forme de sa surface puisse etre etudi^e : si on en 
retrouyait de semblables, il serait bien a d^sirer qu'on pent recueillir 
une portion de la surface de la tige, et un morceau des racines, en 
cboisissant les parties les mieux consery^es. 

Je vous renouyelle Monsieur, en terminant cette longue lettre, Tassur- 
ance de Tint^ret ayec lequel je receyrai toutes les communications, que 
yous youdrez bien me faire relatiyement a yos plantes fossiles, et des 
efforts que je ferai pour yous addresser quelques renseignements satis- 
faisants a leur egard. 

Je regrette beaucoup d'ayoir dans le cas actuel ^t^ oblig^ d'exprimer 
plus souyent des doutes que des affirmations; le sujet est si difficile, et 
nos moyens d'inyestigation si imparfaits, que cela me seryir k d' excuse. 

Yeuillez agreer Monsieur I'expression de mes sentiments les plus 
distingu^s. 

An. Beononiaet. 

P. S. Yeuillez ayoir la bonte d'exprimer k M. Haugbton tons mes 
remerciments, pour le beau dessin qu' il m'a address^, et que je conser- 
yerai precieusement 



♦ The fosaU referred to by M. Brongniart was obtained in the gray sandstone at Mac 
Swyne's Bay, near Dnnkineely, in the county of Donegal, and is at present in the court- 
yard of the Royal Dublin Society ; and a translation of this communication was read 
before that Society in connexion with a paper on the Plants of the Yellow Sandstone, by 
Mr. Griffith, on March 27, 1857. 
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Dfi. Gbiffitjc then read the following — 

EXPLANATION OF THE PEINCIPLE OP COLOFBING, AS WELL AS OF EEFEKENCE 
TO THE COMPOSITION OF EOCKS BY LETTEKS CONTAINED IN THE TABLE 
APPENDED TO THE LAST EDITION OP THE "GEOLOGICAL MAP OF lEELAND;" 
TOGETHER WITH THE ORIGINAL NOTES MADE IN THE YEAR 1847, RELA- 
TIYE TO THE COMPOSITION AND STRUCTURE OF ARKLOW ROCK AND 
OTHER IGNEOUS PROTRUSIONS OF THE COUNTIES OF WICKLOW AND 
WEXFORD. 

In preparing the last edition of my " Geological Map of Ireland," dated 
April, 1855, I appended a Table explanatory of the colours and letters 
adopted by me to indicate the character and composition of the several 
rocks which occur throughout the country, as far as my examination 
enabled me to do so ; but as it would appear fix)m several sheets of the 
Government Geological Survey of Ireland, lately published, on the scale 
of one inch to a mile, that differences occur in the views entertained 
by my friend Mr. Jukes and myself, in regard to certain portions of 
the numerous insulated patches of rock of an igneous character, which 
occur in certain continuous lines or chains throughout the lower Silu- 
rian schistose district of the counties of "Wicklow, Wexford, and Water- 
ford, I think it desirable at the present time to explain to the Society 
what is intended to be represented by the shades of red and purple 
which distinguish those patches from the general tint of gray, which 
indicates the position of the strata belonging to the lower Silurian 
period. 

The different districts and insulated patches throughout Ireland 
which are tinted with carmine indicate the areas which, in my opinion, 
should be classed as granite ; and the difference in the composition and 
ages of those rocks in different localities are shown by the letter F, and 
its adjuncts, as TTa, Ub, &c. The igneous protrusions, whether in 
the form of mountain masses, hummocks, bosses, or dykes, composed 
essentially of the minerals felspar and hornblende (the latter usually 
predominating), generally known by the name of greenstone and green- 
stone porphyry, are represented by a shade of deep-red and their varieties, 
by the letter X and its adjuncts, as Xa, Xb, Xf, &c. ; while the several 
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protruded masses composed chiefly of felspar, with occasional horn- 
blende and quartz, varying from sub-crystalline to compact (for one 
variety of the latter of which (Xd) I have adopted Kirwan's term 
'felsite' in my map), and which in "Wicklow, "Wexford, &c., are fre- 
quently associated with protruded greenstones and greenstone porphyries, 
are distinguished from them by the letters, though not by colour ; but 
it should be mentioned that, partly owing to the smallness of the scale, 
four miles to one inch, on which my Geological Map has been published, 
and partly from want of sufficient leisure to make in detail all the ne- 
cessary observations, I have been unable to distinguish on the Map nu- 
merous comparatively small ramifications, whether of the compact 
felspathic rock or of greenstone, which occur in the rocks which adjoin 
the great protrusions of compact felspathic rock or of greenstone; hence 
aU such have merged in the general purple tint, lettered Ya, Yb, Yc, 
Yd, Yf, &c., which indicates the rocks that, as a class, I have included 
imder the term " metamorphic." 

My opinion, when the examination of the districts was made, being that 
many of the more minute strings or irregular beds of imperfectly deve- 
loped felspathic porphyry, or even homblendic rocks, originated in the 
fusion or semi-fusion of a portion of the original schistose rock, during 
the period of igneous action, when the great protrusions of the green- 
stone and felspathic rocks took place ; and it is solely in regard to the 
origin aud nomenclature of a portion of the rocks tinted purple on my 
Map, in which any important difference, occurs between my views as 
given on the Geological Map, and those of the Government geological 
surveyors as represented on their maps ; and my opinions and doubts 
on this subject are contained in my origiual notes, written in the year 
1847, relating to Arklow Eock, and the igneous protrusions of the 
country generally; and, indeed, at the present time, I entertain the 
same doubts of the propriety of classing and uniting certain sub-crys^ 
talline felspathic rocks with metamorphic strata. But still I apprehend, 
that too great an extenaon may be given by the geological suxveyor& 
to a class of rocks called voleanio ash, conceived by them to have 
been deposited contemporaneously with the formation of the rocks of 
the Silurian period, — as I possess many specimens of apparently schis- 
tose rocks collected within the limits of these tracts of volcanic ash, 
which appear to me to exhibit decided indications of a sedimentary 
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arrangement; though altered in external appearance, and presenting the 
ordinary character of metamorphic schist ; and it was this circumstance 
which induced me to describe the districts referred to as metamorphic ; 
many of which cannot be distinguished from the admitted metamorphic 
schist which occurs in the vicinity of the granite boundaries of the 
counties of "Wicklow and "Wexford. 

This is a subject well worthy of discussion in the field, where alone 
a satisfactory conclusion can be arrived at. We are all searching for 
truth, to arrive at which we have only to observe with care, and decide 
without prejudice. 

In illustration of the foregoing observations I may mention, that 
during the last month (May), while looking over the rock specimens 
collected in the counties of "Wicklow and "Wexford during my last hasty 
geological examination of those counties just ten years ago, and also 
consulting my note-book, as well as the observations laid down on the 
Ordnance Maps, for the purpose of refreshing my memory preparatory 
to accompanying my friends, Mr. Jukes and Professor Haughton, on a 
contemplated excursion to a portion of that district, — ^I discovered, among 
other matters, a short note of my views relating to the composition and 
structure of Arklow Rock, with the opinions I entertained at the time 
respecting the igneous origin of the white felspathic rock, so prevalent 
in the counties of Wicklow, Wexford, and Waterford, called by me 
compact felspar, but to which Professor Sedgwick's appropriate name 
of felstone has lately been applied by Mr. Jukes. 

In the present state of the geological examination of the country, I 
think it desirable, however crude, to bring these notes, as made on the 
spot, before the Society, with a view to fiiture discussion. 

In the last edition of my Geological Map of Ireland I have not made 
any change in the divisions which, in 1847, 1 thought it best to adopt 
between the rocks which I believed to be undoubtedly of igneous 
origin, and those which presented a kind of mean between igneous 
and schistose metamorphic rocks, the greater portion of which are 
now classed by the geological surveyors as volcanic ash. And, although 
I do not mean on the present occasion to dispute this view, still, on look- 
ing over my notes and specimens, I am not yet quite a convert to it, at 
least to the full extent of the views entertained by Mr. Jukes, and his 
excellent corps of field observers. 
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The following are the notes written at Arklow, dated June 26, 
1847:— 

The most satisfactory and characteristic example of the igneous pro- 
trusions of the counties of Wicklow and Wexford is exhihited at the 
hills called generally Arklow Roch, situate about two miles to the south 
of the town of Arklow. At this place there are two abrupt hills 
which rise precipitously, (me out of the sea on the east side, and the 
other from the schistose plain on the west. 

If we commence our examination from the south-western pomt of 
the western hill called Eock Little, we find a remarkable though irregular 
vein of white or grayish- white porphyritic felspathic rock, traversing 
the slate rock in a north-east and south-west direction, where it crosses 
the road at the south end of Eock Little, and where it has been 
quarried ; its breadth is about 80 feet, having. metamorphic schist on the 
west side, and a protrusion of greenstone on the east : proceeding north- 
wards, the vein expands, and is there quarried extensively, and when 
broken is used for repairing the roads. Li some places the rock in- 
cludes thick elongated masses of schist, which are highly metamorphic, 
and sometimes present the character of semi-porphyry. 

About 300 feet northward from the first opening of the vein at the 
road, it presents the appearance of three distinct veins, each having 
vertical sides, separated from each other by interposed masses of meta- 
morphic schist, which axe stratified horizontaUy, and have a vertical 
cleavage. If in this place we make a section across the vein from west 
to east, we find first a vertical vein consisting of white felspathic rock, 
having a porphyritic structure, from its containing occasionally imper- 
fect crystals of felspar, a few crystals of hornblende, and grains of gray 
quartz ; this vein or branch is 16 feet in breadth ; beyond it to the east 
is a rib of metamorphic schist, presenting the usual cleavage 14 feet 
broad ; then a second vein of felspathic rock, similar to the first, 50 feet 
in breadth, again a second mass of metamorphic schist, 70 feet broad, 
beyond which is a vein of coarse-grained felspathic rock, 70 feet broad 
at the least, but to the north-eastward it may be considerably more ; 
this rock in hand specimens presents the appearance and structure of a 
rather fine-grained granite, being composed of grayish- white felspar, 
white mica, some crystals of hornblende, and some quartz ; the blocks 
which have been quarried present large cubical or rather slightly rhom- 

VoL. VII. 2 M 
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boidal masses, many o£ which would weigh upwards of a ton, some 
upwards of two tons. Notwithstanding the difference in the structure, 
it is prohahle that the three apparently distinct veiiis are the produce 
of one common root, and that the difference in the veins has resulted 
from the slower cooling of the large mass giving time before consolida- 
tion for the more perfect development of the crystals of felspar, &c. 

Continuing our general section to the eastward, we find schistose 
rock dipping to the south-east, at an angle of 15 degrees, having a 
nearly vertical cleavage; it is highly metamorphic near its contact 
with the felspathic vein, but becomes gradually less so at a distance 
from it. 

Continuing the section to the east, at a distance of about 200 feet 
from the last-mentioned granular branch of the felspathic vein, we come 
in contact with and cross the direction of the greenstone protrusion 
abready mentioned, which at the road forms the eastern boundary of 
the felspathic vein, but which, taking a north-easterly course, cuts ob- 
liquely across the strike of the schistose rock. This greenstone con- 
tinues in the same direction, forming the summit and eastern declivity 
of the hill of Eock Little. But before reaching the farm-house of Eock 
Little it descends into the earth and is lost. 

At the house of Eock Little, unaltered schistose rocks are visible, dip- 
ping south-eafit at angles varying from 10 to 20 degrees, and I have no 
doubt that this schistose rock forms the base of the vaUey which inter- 
venes between Eock Little and Eock £ig. 

The protruded mass of greenstone just mentioned is highly crys- 
talline ; it is composed of oblong crystals of white felspar, with a pro- 
fusion of imperfect crystals of black shining hornblende, forming a very 
hard and beautiful rock. 

At the forge which stands at the forking of the road at the southern 
end of the vaUey, betweenEock Little and Eock £ig, is a second protrusion 
of greenstone, which extends uninterruptedly along the line of the old 
Arklow road, in a north-easterly direction to the sea below the grave- 
yard. This rock is not so coarse-grained as that first described ,* the 
felspar is visible, but crystals of hornblende are rarely fully developed. 
Ascending Eock £ig to the eastward, we find a close-grained felspathic 
mass, similar to that which occurs in the protrusion already mentioned ; 
but in this case it presents a rude columnar structure, the columns 
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being four, fire, or six-sidedy inclining towards the "N. E. at an angle 
of about 30^. Still continuing to ascend Eock Big to the eastward, the 
rock graduates into rather coarse-grained greenstone, the crystals of fels- 
par and hornblende being tolerably well developed, but not so perfectly 
as that first-mentioned. Still continuing to ascend, the crystalline and 
unstratified rock presents a nearly horizontal tabular structure, and the 
different tables exhibit diiferent characters: in some it is felspathic 
bluish-gray, with crystals of hornblende, in others, dark bluish-gray, 
compact or splintery felspar without quartz. At the summit the rock 
is composed of a base of dark-gray compact felspar, with disseminated 
imperfect crystals of white felspar. Descending the declivity to the 
eastward, the base of the rock still preserves its dark-gray colour, but 
it becomes very fine-grained, and presents the character of clinkstone 
porphyry, being translucent at the edges. 

This rock has been much quarried ; it very much resembles the fels- 
pathic porphyry of Penmonmawr in Carnarvonshire, used for the pave- 
ment of London. Continuing to descend to the eastward, the same 
rock continues to the base of the steep declivity, where the surface rook 
presents a white colour, and is similar to that of the vein first-men- 
tioned, but on this mass being quarried beyond the weathered surface, 
it presents the dark bluish-gray colour of the sub-crystalline felspar 
porphyry of the summit of the hill. Still continuing to descend to the 
eastward, the rock, which presents a white felspathic mass at the sur- 
face, is followed by dark bluish-gray compact felspathic porphyry, 
which extends nearly to the coast. 

The cliff immediately above the strand is composed of a brown and 
apparently irregularly stratified mass of rock, dipping S. W., angle 80®, 
and presents a very doubtful character. At the base close to the 
shore, near the old mine adit, the rock consists of thin beds of black 
Lydian stone, passiug into fiint slate, in which graptolites have been 
discovered. At the adit a bed of breccia occurs, having a close-grained 
quartzose or homstone base, with angular fragments of white quartz and 
some Lydian stone ; but time did not admit of these rocks beiag examined 
with sufficient care. Leaving the section, and proceeding in a N. E. 
direction towards Arklow and the sea, we find that the greenstone and 
columnar felspathic rock extend umnterruptedly from the forge in a 
north-easterly direction to the sea-shore, at the northern extremity of 
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Eock Big, varying frequently fit>m ordinary greenstone to the dark 
gray compact felspathic rock. On tlie sea-sliore there is a rude fa9ade 
of basaltic columns similar to, but more perfect than, those already 
mentioned, which are being quarried for the pier at Arklow ; and the 
columnar structure is in consequence far less striking than it has for- 
merly been, but it is still sufficiently visible. The most remarkable cir- 
cumstance is, that these columns sometimes consist of a porphyritic 
felspathic rock, composed of dark-gray compact felspar, containing 
imperfect crystals of hornblende ; while other portions of the mass are 
composed of splintery, fine-grained, dark-gray compact felspar, having a 
conchoidal fracture, translucent at the edges, and in hand specimens 
reeiembling fine-grained quartzite. 

The coast south of this columnar rock is composed of the ordinary 
amorphous unstratified rock, varying in character and colour, as .already 
mentioned; but it is renxarka^L the daxk-gray rock i; in one Z 
stance at least traversed by a vertical vein of white compact felspar 
rock about 9 inches in thickness, exactly similar in structure to that 
first described. 

On the whole, Arklow Eock consisting of HiUs Big and Little, pre- 
sents a fine example of an igneous protrusion, or perhaps succession of 
protrusions through the slate rocks ; and the frequent variation in the 
structure and composition of the rock in different parts proves that 
similar rocks which occur in various parts of Wicklow and Wexford, 
intermixed with slate rock, are also igneous protrusions, though in 
many cases, owing to their ambiguous character and schistose structure, 
I have classed them with, and called them, metamorphic slates. 

The quarry at Gorey may be instanced as an example, also Ask HiU, 
north of Gorey, where the porphyry and felspathic rocks are associated 
with greenstone, similar to that on Eock Little. 

On the whole, the results of the examination of Arklow Eock leave 
no doubt on my mind as to the igneous origin of Tara Hill, and other 
hills and ridges of that district ; but still there are several localities in 
which both porphyritic and felspathic rocks occur, so intimately associ- 
ated with rock presenting a schistose structure as to render it doubtful 
whether they should be classed with igneous or with schistose meta- 
morphic rocks, and I may mention Bennogue Hill, near Gorey, as an 
example. 
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Mb. Joseph Ktscaw, Jim., exhibited, and read the following remarks 
on, — 

A SECTION ACBOSS THE COAL BEDS OP LEITBIH. 

The paper which I have the honour to lay before the Society has refe- 
rence to a section made through the Coal district of the county of Leitrim. 
It was taken ia a direction nearly north and south across Lough Allen. 
The beds south of that Lake are almost horizontal, and north dip about 
10°. Starting from the hills above the Crevylea Company's Iron Works, 
near the small Lake Lackagh, we pass over, the red and white sandstone, 
or freestone, in which occur thin seams of coal. These were formerly 
worked, but have been abandoned for some time. Descending then by 
the river that runs by the Company's furnaces, we have exposed a thick 
bed of shale, in which are the workings for ironstone. This is found in 
balls, and in the bed, the former uppermost, about five or six feet thick, 
and of great richness, and the latter immediately below, not so rich, but 
also very valuable. Beneath this, at the furnaces, occurs a seam of ex- 
cellent fire-clay, which lies at the bottom of the shale. It is from eigh- 
teen inches to five feet thick, and the specimens of alum are from this 
seam. I also found some well-preserved Orthoceratites in the limestone 
nodules that surrounded this. These nodules are formed of thin coats 
or layers, and are generally of large size ; but those I was able to split 
open gencKdly contained these fossils. Below this occurs an impure 
limestone, called Calp, — ^this being, I suppose, a mere Uthological dis- 
tinction. In this I found many traces of Posidonomya. 

Further to the west we come upon the limestone that is worked for 
the Company's furnaces. This is very hard and compact, and contains 
few fossils. I was only able to obtain a few small specimens of 
Atrypa. 

On the other, side of Lough Allen we again come upon the impure 
limestone, dipping in the same direction. This would seem to indicate 
a, considerable fault in the Lake,— one, I should think, of six or seven 
hundred feet. 

I have now to point out the principal peculiarity in the section, 
which is the occurrence here of a bed of gypsum, about five or six feet 
thick. It is of peculiar appearance, being thickly interspersed with 
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crystals of Selenite^ and lies on the impure limestone at the edge of the 
Lake. I do not know that ^e occnrrence of a bed of gypsnm in carbo- 
nate of lime has been noticed before ; but Professor Jukes informs me 
that he has seen fossils converted into sulphate of lime, and full of Sele- 
nite, imbedded in the tertiary limestone of South Australia, and also 
in the recent limestone of the coral reefis. 

The remainder of the section shows the shale, which is about 120 
feet thick, and ^e sandstone which contains the seams of coal worked 
b^ the Crevylea Company for their Iron "Works. The seat-rock, which 
corresponds willi the under-day of the English coal-measures, is here a 
hard, fine-grained sandstone. 
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